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PERA Is proud to present this third Annual Report on the Investment activity of the Massachusetts
Contributory Retlrement Systems. This is the eariiest date on which the report has been released due
to a special effort made by PERA [n the wake of the unprecedented events which took place Tn the
financial markets durlng 1987, Recognlzing how Importent thls information Is to the boards, publlc
officlals and taxpayers, PERA's Pension Investment Advisory Unit, under the direction of Lisa R.
Relbsteln, worked long and hard to Insure that accurate performance figures would be released in a
timely fashion.

Throughout the last several years, In our reports as well as In other contacts with boards,
advisors, Leglslators and others, we have stressed that investment performance can only be falrly and
accurately analyzed over long time perlods. In light of the dramatic events of last fall, this caveat
Is most appropriate. Because the Massachusetts Contrlbutory Retirement Systems are pension funds with
Ilabll1tles comlng due over long timeframes, they are by thelr very nature, long—term Investors.
Consequent |y, the Investment performance attained over several years 1s a more accurate measure of
success or fallure than that attained in & single year or quarter. However, we must also recognize
that this Ts the third year In which PERA has completed this Tnvestment revlew. As the data becomes
avallable for longer perlods, cbviously conclusions wiil be drawn regarding the reiative performance of
the retirement systems.

The year 1987 was a challenging one for all of those Involved In [nvestments, from the
rulti-blilTon dollar money manager to the Indlvidual Investor. As you will see, thls report provides
anple evidence that the Massachusetts Contributory Retirement Systems in general met that challenge.

In recent years, as the Investment options avallable to retirement systems unpder Chapter 32 have
become more varied, the flnanclial marketplace I{tself has undergone dramatic changes. Modern
communication networks have Integrated markets worldwlde giving the Investor more places in which to
commlt assets. Similarly, computerized trading enables orders to be fllled Tnstantanecusly. Flinalliy,
new Investment techniques, such as portfolic Insurance, provide Investors with sometimes confusing
p;o?;g¥s and strategles from which to choose., All of these factors played an active role iIn the market
o .

The first quarter of 1987 saw a continuation of the long bull market which began In August of
1982. However, the eariy part of the year brought about a basic change in the nature of that bull
market. Over the course of the four and one half years In which the market was moving steadily upward,
the bond and stock markets moved In tandem, however, as [nterest rates rose, the bond market fell while
the stock market achleved new highs. The stock market was no longer driven by lower Interest rates but
by higher corporate earnings. Also, stocks were aided by a continued inflow of foreign capitai as well
as the Tncreased llquidity resulting from tax-related selling in tate 1986,

In August, the bull market reached I+s flfth anniversary. The Dow Jones had, over that time,
gained 241%, and had, since the beginning of the year, galned 42%. In the *hird quarter, share prices
continued upward as Instltutional investors committed reserves tc equities to avoid being shut out of
the next market uptick. Finally, in October, the market reacted to economic fundamentals which seemed
to conflict with the rising price of shares. Rlsing Interest rates, a weak bond market, a falllng
dollar, and the trade and budget deficits relned In the bulls. Worrles about these lssues [nitlated
waves of selling In October, climaxing on October 19. In one day, the Dow Jones |ost 508 points
(22.6%). The fall in prlces was exacerbated by Index arbitrage-related computer program trading.

Despite the chaotic fourth gquarter, most equlty Indices realized gains In 1987. The Dow Jones
ended the year with market values up 2,3%. Thus, In the flnal analysls, the fourth quarter of 1987,
and more partlicularly the sharp sllde of October, basically gave back the gains which had been achieved
during the earlier part of the year when the market was as extraordinary on the upside as it was later
on the downside. Not all groups were affected In the same way by this volatllity. The NASDAQ
Composite Index which measures +the performance of the stock of the smaller caplitalization companies,
fell by 5.26%. In additlon, equity returns by Industry varied greatly. The steel Industry had the
largest Increase In market value, with an average Increase of 69%, The metals and mining [ndus+ry's
market value increased by 633 and seml-conductor manufacturers' by 39%. !n contrast, the major losers
of |987 were bank stocks. Generally, whether the particular institution was large or small, negatlve



results prevalled. On average, the banking Industry market vaiue fell |6%. The Keefe, Bruyette &
Woods Index for money center banks had a total return of -13.88%. The market value In the savings &
loan Industry decllned an average of 30%. This data shows that although the overall stock market
provided a posltive return, desplte the experlence of October, an Investor who was concentrated In
certaln areas risked negatlve performance In 987,

in all of the excitement about the equity markets In 1987, we cannot lose sight of the fact that
our retlirement system portfollos include fixed income and other asset classes. The total return for a
system Is a product of the return for each Individual class. The success wlth which a system
distributes Its assets among Investment categories plays a leading role In determining investment
outcome. Although public attentlon was riveted on the stock market, stocks overall, as we have seen,
enjoyed modest gains In 1987, while fixed Income resuits were mixed at best. The Shearson Lehman
Government/Corporate Bond Index returned 2.30% while the Salomon Brothers High-Grade Long-Term Bond
Index feil by .27%.

Nineteen eighty-seven represented a test of the statutory reforms enacted Tn 1984, which provided
greater flexIblility In the Investment area to retirement boards. Boards were granted the option to
retain management of assets, select outside advisors, or join the Pension Reserve invesiment Trust
Fund. The resufts since 1985, particulariy those of 1987, conflrm the wisdom of this approach. In
that three—year perlod, 80 of the 107 systems had annuallzed returns of |08 or higher, whlie oniy 3
systems had returns below 7,45%. As a resuit, Investment actlivities have contributed to asset growth
which wiil ultimately offset pension costs.

In assessing the performance of the systems in 1987 several matters should be noted. |+ appears
that, with several exceptions, systems which have chosen the walver or PRIT option did better than
those systems which have elected to Invest according to the statutory legal iist outlined In Chapter
32. The dlversification by these non-legal |lIst systems enabled them to avoid concentration In areas
which suffered severe losses In |1987. This diversification, combined with greater overall exposure to
the equlity class, which performed better than fixed income, is largely responsible for thls comparative
performance. In addition, +the 1987 results conflrm what we saw In |986, when the 79 non-legal Iist
systems outperformed the 27 legal [ist systems by 102 basls points, 15,718 to 14.69%, respectively. In
1987, the B2 non-legal |lst systems outperformed the 24 legal |ist systems by 219 basls points, .B5% to
-1.34%, respectively. Thls Is also borne out by the annuailzed return for the 1985 - 1987 perlod which
shows that non-legal |ist systems have outperformed legal [ist systems by 6l basis polnts, 12.38% to
t1.778, respectively. This data provides ciear evidence that the actlons of the Governor and the
Legislature in adopting Chapter 66! and in supporting It+s implementation have brought about galns in
Investment performance. Perhaps most Importantly, the reform of ocur retirement Investment |law gave the
systems the tools to avold substantlial losses In the dangerous investment environment of (987.
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TABLE # |

System

Mass Water
Taunton

Adams
Braintree

Montague
Needham
Weoymouth
MInuteman
Mi | ton
Shrewsbury
Wakeflield
Hampshire Co.
Holyoke
Falrhaven
Norfolk County

Saugus
Mass Port
Northbrldge
Lowel |
Athol
Concord
Dedham
Webster
Prim Board
Wellesley
Gardner
Mass Turnpike
Ar| ington
Blue Hiils

Salem
Haverhiil
Norwood
Framingham
Attleboro
Leominster
Revere

* Appendix | contains footnoted listings for Invesiment Managers, page 35.
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Rank Refurn TRank Refurn FRank Return Hank Kefurn Wank value

107 4,40 107 107 5.78 | 6.33 106 $1,550,577

3 16.26 33 23.41 5 20.06 2 6.06 42 $20,259,015
24 13.25 14 26,32 102 9.14 3 5.37 97 $3,510,690
10 14,58 36 22,89 21 16,40 4 5.17 43 $19,525,107
94 9.04 102 13.27 101 9.16 5 4.86 (03 $2,287,386

8 i4.76 78 19.58 4 20.75 6 4.67 40 $20,649,485

! 17.16 6 28.18 6 20,02 7 4,53 45 $18,890,749
29 13,01 103 13.17 | 22,05 8 4.49 107 $1,280,695
38 12.40 43 22.54 82 10.54 9 4,46 59 $12,733,886
2] i3.48 9l 17.28 8 19.34 10 4.43 73 $9,237,001

6 14.84 74 19.75 3 21,12 11 4,43 61 $12,468,118
63 10.98 94 17.18 7 .73 12 4.41 38 $21,604,552

4 15.01 9 27.87 45 14.15 13 4.22 28 £31,540,486
55 11.57 55 21.53 95 9.67 14 4.19 93 $3,919,720

7 14.83 29 23.78 I 17.47 15 4,14 8 $80,346,088
B4 9.91 100 14.52 78 11.50 16 3.98 78 $8,205, 120

9 14,65 50 22.17 9 18.68 |17 3.93 13 $54,681,573
64 10.97 82 19,33 88 10.34 18 3.78 02 $2,545,995
35 12,61 67 20.22 43 14.50 19 3.74 24 $35,025,51%
67 10.95 71 19.91 94 9.82 20 3.712 101 $2,798, 124
77 10.24 96 16.77 86 10.67 2| 3.68 75 $8,639, 466
14 14.30 8 27.95 65 12.66 22 3.60 74 $8,738,839
47 11.97 75 19.7) 53 13.46 23 3,36 100 $2,943,098

5 14.98 38 22.75 7 19.94 24 3.24 3 §$2,005,077,465
13 14.32 39 22.74 10 17,92 25 3.24 41 $20,310,924
53 11.65 80 19.45 62 12.94 26 3.16 ag $5,652,263
15 15.94 42 22.68 13 16.9¢ 27 315 18 $44,200,488
28 13.06 68 20013 18 16.65 28 3.12 29 $30,179,679
9l 9.27 104 11.66 54 13,35 29 3.09 104 $1,942,902
44 12.12 79 19.46 4] 14.58 30 2.98 37 $21,729,236
16 13.81 40 22.70 14 16.79 3l 2.87 34 $24,010,346
68 10.93 95 17.18 56 13,30 32 2.82 39 $20,909, 747
54 11,63 8l 19.37 49 13.57 33 2.62 30 $25,858,464
57 11.52 73 19.87 63 12.91 34 2.47 68 $10,717,963
60 .2 117 19.64 73 12.22 35 2.46 65 $11,205,985
59 8.7l 101 14.44 96 9.65 36 2.39 46 $17,059,862

PAGE ONE

Date of
Waiver/ Investment
PRIT Manager(s)
2/88 Boston Company
6/85 U.5. Trust Company
4/85 * Drexel, Burnham, Lambert
3/86 * PRIM Board
3/85 * PRIM Board
10/84 PRIM Board
1/85 PRIM Board
7/86 PRIM Board
2/85 * PRIM Board
7/85 PRIM Board
4/85 Bank of New England - West
12/85 * Multiple Advisors
7/86 PRIM Board
11/85 PRIM Board
7/86 PRIM Board
2/85 Thorndike,Doran,Palnedlewls
4/85 : PRIM Board
6/85 Shawmut/Worcester County
5/86 * Multiple Advisors
6/88 * PRIM Board
* Alex Brown
12/83 * Multiple Advisors
2/85 Standish, Ayer & Wood
5/85 * PRIM Board
3/85 Const1tution Capltal Mgmt.
4/85 David L. Babson
4/85 Shawmut Bank of Boston
7/85 Boston Company
3/85 : Constitution Capltal Mgmt.
4/85 BayBank [nc.
4/85 First Safety Fund Nati Bank
5/85 * Fort HTI)



MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS

INVESTMENT REPORT

SYSTEM PERFORMANCE

Date of

PAGE TWO

Walver/ Investment

PRIT

Manager(s)

1/85
4/85
4/85
3/85
8/85

4/85
8/85
12/83
10/86

5/86
7/86
4/85
3/85
3/85
2/85

4/85
3/85

2/86

2/85
12/86
12/83

6/86

4/85
2/87
7/85
7/86
4/85
5/86

3/85
6/B6
3/85
12/85

David L. Babson

State Street Bank
Constltution Capital Mgmt.
¥ Multipie Advisors

* Boston Company

Nrthmptn Inst. for Savings
BayBank Inc.

* Multiple Advisors

* David L. Babson

*

* Multiple Advisors
Arlington Trust Company

* Richard H. Morse

Fort HTII

Constitution Capital Mgmt.
BayBank Inc.

First Safety Fund Nati Bank
Boston Company

* Alex Brown

Shawmut First Bank & Trust

BayBank Inc.

* Constitution Capltal Mgmt.
* Multiple Advisors

State Street Research

Bank of New England-West
Keystone |nvestment Mgmt.
Fort HIl)

* Bank of New England-West
Richard H. Morse

Tucker Anthony/RL Day [nc.

UnTted Investment Councel
* Multiple Advisors
Constitution Capltal Mgmt.

TABLE # | Asset Value; Investment Management
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Annual i zed 1985 1986 1987 12/31/87
Time-Welghted Time-Welghted Time-Weighted Time—Welghted Market Value

System an efurn Rank Return Wank Return Rank Refurn Rank value
Stoneham ] 13.80 30 23,68 22 16.38 37 2.37 66 $10,845,631
Faimouth 71 10.82 88 18,36 71 12.41 38 2,30 82 $7,264,434
Melrose 31 12.95 58 21.15 20 16,49 39 2.11 60 $12,644,134
Mlddlesex Co. 30 12,96 35 22,92 39 14.90 40 2,06 5 $127,513,453
Hampden County 49 11,96 61 20,79 47 13.87 41 2.03 25 $34,982,609
Easthampton 42 12.05 60 20.95 46 14.06 42 1.99 92 $4,059,837
Fall River 19 13.74 20 25.13 33 15,35 43 1.95 19 $43,499,443
State Employees 20 13.66 22 24,07 23 16.16 44 1.88 2 $2,730,779,955
Mathuen 56 11.54 70 20.03 51 13.50 45 1.86 67 $10,839,103
Berkshire Co. 43 12.03 52 21,92 57 13,24 46 .84 54 $14,301,875
Worcester 44 12,02 83 19.26 28 15.81 47 I.78 6 $97,468,657
Gr .Lawrence 106 5.52 106 7.68 106 7.28 4B 1.7 105 $1,630,771
Danvers 8l 9,99 84 i9.14 92 9.83 49 1.70 49 $15,616,544
Brockton 5l 11,83 46 22.37 67 12.46 50 1.63 15 $49,301,033
Medford 45 12.00 64 20,34 37 [5.13 51 1.41 33 $24,702,887
Waltham 27 13.06 49 22,19 17 16,65 52 .40 27 $33,670,129
Worcester Co. 12 14.35 11 27.07 26 16,04 53 1.39 10 $72,015,448
Fltchburg 87 9,52 99 15,34 70 12.41 54 1.32 57 $13,237,067
Watertown 70 10.87 72 19,89 74 12,22 55 1.30 52 $15,379,794
Maynard 39 12.40 10 27.79 90 9.92 56 1.10 99 $3,424,669
West Springfld 92 9.17 98 15,78 8l 11.20 57 1.06 76 $8,329,606
Everett 48 1t.97 45 22,43 50 13,55 58 0.98 48 $16,366,820
Hingham 36 12.50 47 22.29 34 15.32 59 0.96 17 $8,298,685
Teachers 25 13,25 25 24,00 27 16,053 &0 0.96 | $2,768,016,239
Brooki Ine 89 9.47 97 16.24 76 1.7 6l 0.95 22 $36,513,338
Andover 17 13.80 13 26.80 36 15,15 62 0.9 71 $10,358,674
Westfield 50 11.90 65 20,28 32 15.60 63 0.77 47 $16,693,877
North Attleboro 79 10.05 90 17.64 66 12,65 64 0.57 83 $7,029,793
Hull 88 9.51 92 17.27 80 11.36 65 0.56 95 $3,775, 77
Greenfield 80 10.00 g3 17.24 58 13.19 66 0.29 88 $5,779, 766
Amesbury 90 9,42 86 18.61 89 10.20 67 0.23 87 $5,792,382
Winchester 40 12.27 37 22,77 35 15.26 68 0.0l 63 $11,581,443
Natick 32 12,92 15 25.80 42 14.56 69 -0.08 53 $14,467,600
Chlcopes 85 9.88 66 20,23 87 10.53 70 -0.17 31 $25,032,077
Winthrop 74 10.68 87 18.51 40 14,68 7t -0.23 86 $5,855,730
Franklin Co. 102 8.35 89 18.33 105 7.73 12 -0.23 79 $6,108,915

* Appendix | contalns footnoted I1stings for Investment Managers, page 35.
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Annual lzed 1985 1986 1987 12/31/87 Date of

Time-Weighted Time-Weighted Time-Welghted Time—Welghted Market Value Walver/ Investment
System an efurn Wank —Refurn Rank Refurn Rank Refurn Rank Value PRIT Manager(s)
Peabody 37 12.42 34 23,23 29 15.77 13 -0.41 36 $22,224,178 1/85 Tucker Anthony Management
Gloucester 22 13.41 16 25.70 19 16.57 74 -0.45 64 $11,558,030 4/85 Tucker Anthony Management
Woburn 2 17.05 | 32.45 2 21,68 75 -0.51 51 $15,464,408 3/88 David L. Babson
Mar | borough 82 9.97 53 21.90 9l 9.90 76 -0.72 72 $10, 137,339 6/88 Tucker Anthony Management
Beverly 75 10.63 62 20.71 61 12,98 77 -0.72 58 $13,105,071 * Alex Brown
Mass Housing 105 5.91 105 9.57 98 9,39 78 -0.89 84 $6, 709,085 6/87 PRIM Board
Lexington 33 12,87 18 25,47 31 15.67 79 -0,92 50 $15,538,671
Essex County 26 13.16 19 25.18 12 17.15 80O =1.18 26 $34,558,395 5/85 Tucker Anthony Management
Springfield 62 11,00 63 20.45 38 14.91 8l -1.19 9 $74,654,770 5/85 * BayBank Inc.
Bristol Co. 78 10,05 59 21.06 79 11.43 82 -1.19 2| $42,374,444 3/85 * Multlple Advisors
Plymouth County 34 12.82 2] 24.65 15 16.71 83 -1.29 12 $70,582,449 5/85 * John Mclellan
Newburypor+ 98 8.85 69 20.08 100 9.18 84 -1.63 S0 $5,492,277 3/85 Richard H. Morse
Pittsflield 59 11.26 23 24.07 60 i3.05 85 -1.80 35 $23,512,902 12/86 * de Burlo Group
Chelsea 58 11.328 24 24.05 52 13.47 86 -1.83 62 $12,292,385 *
Lynn 72 10.80 32 23,67 75 12,20 87 -1.97 16 $45,644,954 3/85 de Burlo Group
Plymouth 23 13,31 5 28.31 30 15.73 88 -2,03 56 $13,796,67|
Lawrence 73 10.74 31 23,68 72 12,24 89 -2.18 32 $24,741,755 1/86 Natl Investment Services
North Adams 83 9.9 28 23.79 93 9.83 90 -2.34 85 $6, 130,341 3/85 de Burlo Group
Reading 66 10.95 12 26.86 84 10.73 9l -2.77 70 $10,396,918 6/85 * PRIM Board
Southbridge 52 11.79 27 23,89 25 16.06 92 ~-2,84 98 $3,482,527
Cambridge 1 14,37 2 31.97 16 16.70 83 ~2.86 7 $86,853,900 5/88 * APT Financlial Services
Be Imont 86 9.65 26 23.90 97 9.59 94 -2.90 55 $13,934,753 3/85 de Burlo Group
Malden a3 9.08 48 22.27 99 9.38 95 -2.9% 44 $19,192,13I| 3/85 de Burlo Group
Marb |ehead 103 8.35 54 21.89 104 7.87 96 -3.24 69 $10,457,178 4/85 de Burlo Group
Boston 46 1E.97 17 25.65 24 16.12 97 -3.78 4 $656,993,342 2/85 * Multiple Advisors
Newtaon 76 10.43 44 22.47 44 14,33 98 -3.83 N $71,591,65! 3/85 * Multiple Advisors
Swampscott 69 10.88 7 27.95 83 10.86 99 ~3.90 9l $5,239,925 3/85 de Burlo Group
Dukes County 95 9,03 41 22,70 85 10.68 100 -4.,55 96 $3,513,192
Quincy 100 8.62 85 18.62 55 13.31 101 -4.67 14 $53,941,635 5/85 South Shore Bank
Mt I ford 104 7.45 76 19.66 103 8.97 102 -4.87 81 $7, 709,000
Clinton 61 1t.13 4 28.89 68 12,46 103 =5.30 94 $3,804,545 *
Barnstable Co. 97 8.87 57 21.15 64 12.68 104 -5.49 17 $44,445,552
New Bedford 96 8.96 56 21.47 48 13.68 105 -6.32 20 $42,577,265 *
Northampton 101 8.55 51 22.07 69 12.45 106 ~-6,.83 80 $7,714,523 4/85 de Burlo Group
Somerville 65 10.96 3 29.93 59 13.13 107 ~7.07 23 $25,679,139 *

* Appendix | contains footnoted listings for Investment Managers, page 35,
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TABLE #1 SYSTEM PERFORMANCE

Table #i indicates:

The I985-1987 annuallzed time-weighted rete of return of each system and the system's
ranking;

The 1983 +ime-welghted rate of return of sach system and the system's ranking;
The 1986 time-welghted rate of return of each system and the system's ranking;
The 1987 time-welghted rate of return of each system end the system's ranking;

The December 3!, (987 asset value of the system at falr market value and the system's
ranking;

The date, 1f any, that the system was exempted from the statutory !nvestment restrictions
as authorized by Chapier 661 and/or the date the system loined the PRIT Fund; and

The Investment Advisor for each system as listed on the Annual Statement flled by the
systen.

Measuring performance by +ime-weighting is +the stendard method by which the Investment community
compares performance. Tlme-welightlng Insuiates performance calcuiations from changes in portfotic
valua that occur because of the +tIming and smount of cash flow. Time-welghting thus allows the
comparison of the performance of portfollios which differ In the timing of cash flows over which
+he manager who makes Investment decisions has no control. This method allows & falr measurement
of the wffectiveness of the Investment decisions of the fund manager. The +total return
measurements included In thls report Include the Income sarned on the assets as well as the change
in market value of the assets.

Since January |, 1985 PERA‘'s Investment regulations have required each retirement system to send
+o PERA coples of cash book and journal eniries for each month, monthly frial balances, and broker
confirmations for all securlty transactions.

PERA's Pension [nvestment Advisory Unit assembles thls Informetlon, interprets It where necessary
to achleve unlformity, and enters It Info a monltoring system provided on contract to PERA, PERA
utilized the Annual 5tatements flied by the retirement systems for the year ending December 31,
1984 to estabiish the Initlal portfollo position of each system.

That Inittal position, and transaction journals Indlcating Investment activity for each quarter as
entered by PERA, were sent o each retirement system so that the system could audlt PERA's
{nformation and insure its accuracy. As an additional check, at the end of each year, the closing
position for each system was reconclled to the system's bank statement or Annual Statement of
Financial Condition. PERA's records were ciosed on May 27, {988 and incorporate =zif Information
recelved as of 5:00 P.M. on that date.

PERA would like to thank the members and employees of the Massachusetts Contributory Retlrement
Boards, and the Investment advisors and custodian banks who serve the boards, for thelr
cooperation in complling +his Information.

The performance evaluation In this monltoring system Is done using Bank Administretion Institute
Standards, which are those accepted in the investment community.

Contributions and withdrawals are entered af mid-month. Purchases and sales sre entered on their
trade dates. Fixed income Interest Is entered on an accrual basls. Short-term Interest ls
entered on a cash basls, Dividends are entered on thelr ex-date. Market values for the
portfollos are appralsed quarterly and performance s iinked on a quarteriy basis, Performance
for the three-year, 1985-1987, period has beon annuallzed.

Tabie #1 ilsts the [9B5-1987 annuailzed performance and the (986 and 1987 performence of the 106
retirement systems as well as the Penslon Reserve Investment Trust (PRIT) Fund. The 106th
Massachusetts Contributory Retirement System, created (n (985 for employees of the Massachusetts
Water and Sewer Authority, was not in existence on January |, 1983, Therefors, performance for
this system for 1585 is not inciuded In this report. Annuaiized performance data for this system
s since the system's fnception on July |, 985,
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1987 Quarterly Investment Returns

1987
TIme—Welghted First Second Third Fourth
System Rank  Refurn an BTN Rank  Refurn Rank  Refturn an efurn
Adams 3 5.37 88 3.64 46 -0.41 37 .21 13 0.85%
Amesbury 67 0.23 54 5.69 45 -0.41 25 .99 71 -6,63
Andover 62 0.95 102 2,55 88 -2.02 103 -4.09 2 4,75
Arlington 28 3.12 58 5.48 20 0.67 51 0.67 45 -3.54
Athol 20 3.72 84 4,05 22 0.57 61 0.27 22 ~1.15
Attleboro 34 2.47 46 6.09 57 -0.61 29 .64 52 -4.38
Barnstable Co. 104 =5.49 67 5.04 94 -2.43 86 -0.57 76 ~7.25
Bemont 94 -2.90 17 9.19 33 0.00 3 3.89 166 ~-14.40
Berkshire Co. 46 1.B4 93 3.30 70 ~1.12 67 0.08 8 -0.39
Bever ly 77 -0.72 55 5.66 90 =2.31 87 -0.58 43 -3.25
Blue Hills 29 3.09 64 5.33 51 -0.46 84 -0.43 24 -1.25
Boston 97 -3.78 26 7.91 75 -1.19 32 1.35 92  -10.96
Bralntree 4 5.17 41 6,37 36 -0.08 65 0.22 25 -1.26
Bristol Co. 82 -1.19 20 8.96 44 -0.38 52 0.67 96 -9,58
Brockton 50 1.63 35 6.92 52 -0.49 22 2.27 0 -6.60
Brook | Ine 6l 0.95 91 3.52 69 -1.10 75 =0.21 23 -i.19
Cambr | dge 93 -2.86 31 7.35 104 -3.89 92 ~1.23 55 -4.68
Chelsea 86 -1.83 57 5.52 59 -0.81 68 0.05 67 -6.24
Chlcopee 70 -0.17 59 5.46 95 =-2.50 98 -1.98 20 -0.96
Clinton 103 -5.30 47 6.06 101 -3.38 8l -0.36 77 -7.26
Concord 2l 3.68 32 7.00 32 0.00 53 0.66 48 =3.74
Danvers 49 1.70 51 5.96 31 0.00 28 1.88 6l -5.79
Dedham 22 3.60 107 0.02 30 0.02 69 0.0l 7 3.56
Dukes County 100 ~-4,55 49 6.03 98 -2.65 48 0.75 8l -8.22
Easthampton 42 1.99 48 6.03 78 -1.32 9l -1.09 26 -1.45
Essex County 80 -l.18 37 6.60 99 -2.80 100 =3.21 27 =-1.47
Everett 58 0.98 42 6,32 66 -0.95 27 .92 63 -5,92
Fairhaven 14 4,19 16 9.23 Il 1.69 7 2.8] 86 -8.76
Fall River 43 1.95 39 6.44 67 -0.95 30 1.58 57 -4.8l|
Falmouth 38 2.30 86 3.86 24 0.27 40 h12 40 -2.86
F1tchburg 54 .32 87 3.74 40 -0.25 80 -0.36 28 -1.73
Framingham 33 2,62 97 3.19 43 -0.37 79 -0.35 16 0.18
Frankiin Co. 72 -0.23 29 7.68 25 0.19 24 z2.10 95 -9.43
Gardner 26 3,16 19 9.06 I3 1.35 6 2.85 92 -9.26
Gloucester 74 -0.45 23 8.54 9 -2.61 101 -3.33 36 -2.58
Gr .Lawrence 48 1.71 95 3.21 &5 -0.93 20 2.40 39 -2,.86
Greenfield 66 0.29 96 3.21 19 0.67 4l toil 53 ~4.53
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1987 Quarterly [nvestment Returns

1987
TIme-Welghted First Second Third Fourth
System Rank  Return an BTurn an efurn Rank  Return Rank  Return
Hampden County 41 2.03 103 2,54 80 -1.39 78 -0.34 t .25
Hampshire Co. 12 4.4| 105 I.47 54 -0.53 76 -0.28 6 3.73
Haverhil | 31 2.87 90 3.53 85 -1.70 59 0.33 14 0.75
HIngham 59 0.96 100 2.72 72 -1.15 70 -0.02 19 -0.56
Hoilyoke I3 4.22 2 12.10 49 ~-0.44 54 0.60 75 ~7.17
Hul | 65 0.56 44 6.27 48 -0.44 5 2.86 19 -7.59
Lawrence 89 -2.18 3 10,70 106 -4,52 94 -1.40 66 -6.13
Leominster 35 2.46 50 5.99 50 ~0,.45 77 -0.30 37 -2.59
LexIngton 79 -0.92 74 4.6l 9l -2.34 104 -4.21 10 1.26
Lowel | 19 3.74 83 4.07 62 -0.86 83 -0.42 12 0.97
Lynn 87 -1.97 8 9.16 35 -0.08 33 1.25 101 -11.22
Malden 95 -2.95 15 9.33 26 0.18 4 3.2t 104 -14,14
Marb | ehead 96 -3.24 i3 9.36 18 0.68 19 2.42 i05 -14.20
Mar | borough 76 -0.72 75 4.61 84 -1.67 35 1.24 54 -4.66
Mass HouslIng 78 -0.89 92 3.36 | 2.82 10 2.78 93 -9.27
Mass Port 17 3.93 28 7.71 16 0.90 71 -0.05 51 -4,32
Mass Turnpike 27 3.15 99 2.8l 93 -2.39 97 =-1.76 3 4.63
Mass Water | 6.33 106 .28 14 .20 46 0.78 9 2.93
Maynard 56 i.10 40 6.44 89 -2.11 38 l.16 50 -4.08
Madford 51 l.41 60 5.42 53 =-0.51 73 -0.16 42 -3.16
Melrose 39 2.11 66 5.06 27 0.17 57 0.39 44 =3.35
Methuen 45 1.86 89 3.56 29 0.09 62 0.24 31 -1.96
Middlesex Co. 40 2.06 62 5.38 47 -0.41 44 0.88 47 -3.60
Ml ford 102 -4.87 8l 4.14 76 -1.29 82 -0.39 74 -7.09
Mi [ton 9 4.45 4 10,12 10 .71 Ll 2,76 91 -9.24
Minuteman 8 4.4% 6 10.05 4 1.79 12 2.75 90 -9,22
Montague 5 4,86 12 9.52 3 1.84 15 2.63 83 -8,3%9
Natick 69 -0.08 69 4.95 39 -0.24 90 -1.02 46 -3.59
Needham 6 4.67 5 10.10 6 1.76 8 2.80 89 -9.12
New Bedford 105 -6,32 80 4,20 97 -2.62 93 -1.28 69 =-6,.47
Newburyport 84 -1.63 63 5.33 60 -0.82 2| 2.30 80 ~7.94
Newton 98 -3.83 82 4.1 71 =113 64 0.24 73 -6.79
Norfolk County 15 4.14 8 10.03 5 .78 16 2.58 94 -9.35
North Adams 90 =2.34 34 6.98 64 -0.91 2 3.91 102 -11.34
North Attteboro 64 0.57 65 5.14 i5 0.92 49 0.72 62 -5.90
Northampton 106 -6.83 24 8.49 17 -1.29 23 2.22 107 -14.88
Northbridge I 3.78 73 4.67 23 0.35 74 -0.17 21 -1.03
Norwood 32 2.82 53 5.79 17 0.83 34 .25 56 -4,79
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1987 Quarterly Investiment Returns

1987
Time-Welghted Flirst Second Third Fourth
System Rank  Refurn Rank  Refurn Hank~ ReTurn Rank  Return Rank  Refurn
Peabody 73 ~0.4i 25 8,13 63 =0.90 106 -4,3i 4] -2.88
PTttsfield 85 -1.80 61 5.4] 58 -0.66 39 1.13 78 -7.28
Plymouth 88 -2.03 101 2,72 103 -3.86 102 =3.72 8 3.03
Plymouth County 83 -1.29 94 3.29 102 -3.63 107 -5.00 4 4.37
Prim Board 24 3.24 10 9.85 2 .88 18 2.43 97 ~-9.95
Quincy 10! -4.67 98 2.86 79 -1.36 66 0.09 65 -6.12
Readlng gl =-2.77 36 6.7] 8i -1.42 45 0.86 82 ~-8.36
Revere 36 2.39 79 4.29 41 -0.31 42 1.08 35 -2.56
Salem 30 2.98 104 2.14 74 -1.16 96 -1.76 5 3.84
Saugus 16 3.98 21 8.92 12 1.69 9 2.80 85 -8.68
Shrewsbury 10 4,43 14 9.34 8 1.74 14 2.69 84 -8.59
Somerville 107 ~7.07 tl 9.8| 105 -4.,50 85 -0.45 100 -10.99
Southbr1dge 92 -2.84 71 4.78 100 -2.87 99 ~-2.06 34 -2.53
Springfieid 8l =-1.19 76 4.53 6l -0.85% 47 0.77 60 -5.38
State Employees 44 1.88 30 7.66 28 0.12 36 1.24 72 -6,63
Stoneham 37 2.37 43 6.27 38 -0.20 58 0.33 49 -3.79
Swampscott 99 -3.90 22 8.79 68 -0.96 88 -0.67 98 -10.21
Taunton 2 6.06 27 7.82 34 -0.05 63 0.24 30 -1.82
Teachers 60 0.96 33 6,98 37 =0.16 43 0.94 68 -6.36
Wakefleld ] 4.43 7 10.04 7 1.74 17 2.57 87 -9.06
Waltham 52 1.40 38 6.54 73 =-1.15 31 1.51 58 =5.15
Watertown 55 1.30 77 4,36 83 -1.67 55 0.52 29 -1.80
Webster 23 3.36 52 5.82 86 -1.92 26 1.92 33 ~-2.29
Wellesley 25 3.24 | 14,56 55 -0.57 | 3.97 103 -12.83
West Springfld 57 .06 78 4.5| 82 -1.51 95 -1.61 17 =0.0!
Westfield 63 0.77 45 6.i8 56 -0.57 50 0.71 59 -5.22
Weymouth 7 4.53 9 10.00 9 1.74 13 2.72 88 -9.07
Winchester 68 0.0! 12 4,73 92 =2.37 72 -0.12 32 -2.07
Winthrop 71 -0.23 68 5.0l 21 0.62 56 0.47 64 -6.03
Woburn 75 -0.51 56 5,55 107 ~6.16 105 -4.30 | 4.97
Worcester 47 1,78 70 4.83 42 ~0.36 60 0.29 38 -2.84
Worcester Co. 53 .39 85 3.99 87 -2,0l 89 -0.83 15 0.34
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TABLE #2 SYSTEM PERFORMANCE BY QUARTER

Table #2 indicates:

The time-weighted rate of return and ranking of each system with
the systems [isted In alphabetical order; and

Quarterly lnvestment returns and rankings for each system.

For retirement systems owning group annulty contracts and/or retirement
plan funding agreements Issued by Insurance companles, these assets were
carried at the December 3|, (987 market valus. Where market values were
supplied, the performance for these contracts/agreements is noted In the
fourth quarter as part of the fixed Income performance. Depending on the
magnltude of the coniracts/agreements, retlrement system performance will
be understated in the first, second and thlrd quarters and overstated In
the fourth quarter as a result of this procedure.

The Dedham Retirement System, with 98.30% of I+s assets In
contracts/agreements, had performance of 0.02% In the first quarter;
0.02% In the second quarter; 0.01% In the fthird quarter and 3.56% In the
fourth quarter. The Dedham System's annual performance, however, 1s not
affected materially by the timing of the market value reappraisal of the
contracts/agreements. No other system approaches Dedham's commltment to
group annuity contracts/retirement plan funding agreements.

Systems participating In the PRIT Fund receive an additlonal dividend for
fheir Investment by way of their proportionate share of a state
appropriation pursuant to Chapter 32, s.22B of the General Laws. The
result of this dlvidend In |987 Increased the quarterly performance and
the +total annuai performance of +the Falrhaven, Milton, Minuteman,
Montague, Needham, Norfolk County, Saugus, Shrewsbury, Wakefleld,
Woymouth, State Employees' and Teachers' retirement systems. The Gardner
Retirement System, whlich Jolned the PRIT Fund In December of 1986, and
the MHFA, which Joined +he PRIT Fund in June of 1|987, recelved
approprlations for the first and second quarter f{lscal appropriations
onfy. The annualized performance of the Weymouth Retirement System
reflects the dividend received by Weymouth I[n 1985. This state
appropriation was accounted for as a contribution for the PRIT Fund
itself and has no affect on the performance of this fund.

The composlte Index consisting of 70% of +the Shearson Lehman
Government/Corporate Bond Index and 30% of the S&P Stock Index, which Is
the basis of the rate of return objective for each system established In
PERA's Investment regulations, returned 3.17% for (987. The quarterly
returns for 1987 for thls Index were 7.44%, .18%, -.06%, and -2,68%.

-13-



MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE Annual;

TABLE # 3 8y Asset Class; Asset Allocation PAGE ONE
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1987 Equlty Fixed Income Cash
Time~Wefghted ATTo- AlTo- AlTo-
stfem Rank  Retfurn Rank Return Beta Rank catlon Rank Return Rank cation Rank Return Rank cation
Adams 3 5.37 105 -28,62 0,72 103 3.62 | 7.77 87 41.00 91 5.75 3 55,38
Amesbury 67 0.23 61 =-5.01 0.88 47 30.43 25 3.16 49 57.65 at 6.17 49 1,92
Andover 62 0.95 103 =19,75 0.93 10l 4,50 54 2.09 5 84.45 73 6,30 52 11.06
Arl ington 28 3.12 50 -1.04 1,09 72 20,33 57 1.83 I3 72.75 29 7.7% 74 6.92
Athol 20 3.72 35 1.06 1,05 B89 13,65 60 1.76 74 4B.57 71 6.32 8 37.77
Attleboro 34 2.47 4 1.03 .00 52 27.82 66 .33 34 63,67 77 6.27 65 8.51
Barnstable Co. (04 ~-5.49 9 -11.82 0.94 92 i2.64 95 -l11.84 96 38.49 100 5.41 4 48.87
Beimont 94 ~2.90 81 -10.07 .00 16 47.83 8 4,63 80 47.53 43 7.17 94 4.64
Berkshire Co. 46 .84 89 -10.83 0.8l 9% |11.66 22 3.6l 71 49,35 93 5.69 7  38.99
Bever |y 71 -0,72 7l -8.51 0.53 80 18.47 84 -0.80 8 78.47 48 7.04 102 3.06
Biue Hllls 29 3.09 30 2.09 .00 78 1B.76 26 3.10 31 65.92 62 6,52 37 15,32
Boston 97 -3,78 58 -4.29 0.96 |7 47.42 74 0,40 102 33.45 27 7.87 28 19.13
Braintree 4 5.17 26 2.74 1,04 87 i3.85 69 0.83 55 56.17 80 6.23 10 29,98
Bristol Co. 82 ~t.19 70 -8.24 0.89 26 40.77 24 3.28 77 48,03 64 6.46 5l 11.20
Brogkton 50 1.63 48 =g.61 1.10 6] 23.77 19 3.74 64 52,57 99 5.44 I8 23.65
Brook | ine 6l 0.95 3 7.17 1.06 79 18.7% 78 0.15 24 68.97 19 8.30 48 12.28
Cambridge a3 -2.86 98 =14.57 0.76 59 24.93 76 0,38 27 67.71 79 6.26 72 7.36
Chelsea 86 -1.83 84 -10.10 1.03 38 33.35 72 0.51 43 60.62 60 6.73 B84 6.03
Chicopee 70 -0.17 53 -1.5% 0.98 55 26,39 82 -0.31 73 49.00 59 6.85 16 24,60
Clinton 103 -5.30 100 -17.85 0.84 58 25,12 86 -1.76 5| 57.02 74 6.29 3l 17.86
Concord 2l 3.68 ? 6.18 0,79 5] 28,27 38 2,57 60 54.3] 96 5.59 32 17.41
Danvers 49 1.70 54 -2.62 0.83 50 30.10 15 4,04 37 862.16 83 6.10 70 7.74
Dedham 22 3.60 106 N/A 0.00 105 0.00 21 3.63 | 98.47 107 1.39 106 1.52
Dukes County 100 -4.55 {0l -18.55 0.83 74 19.89 92 ~3,95 26 67.82 2 12.26 47 12.29
Easthampton 42 1.99 45 -0.32 1.03 67 21.54 67 1.23 22 69,58 10 9.59 62 8.87
Essex County 80 -l.18 39 0.07 1.0l 45 31,17 87 -1.87 62 53,32 41 7.18 36 15.51
Everett 58 0.98 10 5.36 0,98 33 34,54 65 1.38 39 61.80 17 8.36 99 3.66
Fatrhaven 14 4.19 20 4.05 0,00 I8 47,34 45 2,4] 103 33.32 92 5.75 27 19.34
Fall River 43 .95 9 5.44 0.99 54 26.89 64 1.43 46 58,30 32 7.67 40 14,82
Falmouth 38 2.30 5 6.95 0.92 46 30,65 13 4.25 42 60.66 16 8.64 63 8. 9
F1+chburg 54 1.32 62 -5.54 0.%4 69 21.18 34 2.69 17 71.67 8 9.89 73 7.15
Fram! ngham 33 2,62 51 -].18 0.57 73 20.28 I 4.4 |16 7i.82 26 7.88 68 7.90
Franklin Co. 72 -0.23 65 -7.07 0.93 29 38,07 6 4.83 6l 53.8l 51 7.02 66 8.12
Gardner 26 3.16 24 3.36 0,00 3 55,72 97 N/A 9l 39,22 9 9.85 88 5.06
Gloucester 74 -0.45 36 0.82 1.02 3| 37.32 89 -2.28 57 55.92 14 8.8l 75 6.76
Gr.Lawrence 48 1.71 40 0.06 0.30 28 38,90 88 -1.89 88 40.42 76 6.28 24 20,68
Greenfleld 66 0.29 44 -0.16 0.93 41 32.86 16 3.97 82 45.56 69 6.34 21 21,58
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TABLE # 3 EZ*Asse? Class; Asset Allccation PAGE TWO
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1987 Equlty Fixed Income Cash
TIme-Weighted Allo= Allo- Allo=
S!sfem Rank Refurn Rank Return Beta Rank cation Rank Return Rank catlon Rank Return Rank catlon
Hampden County 4l 2.03 25 2,90 1.22 70 21.07 42 2.49 2] 69,63 54 6.98 59 2.30
Hampshire Co. 12 4.41 41 0.00 0.92 104 0.82 28 2.97 45 59,35 33 7.65 6 39.84
Havarhitl 31 2.87 | 9.30 .19 43 3|.72 23 3,50 33 65.56 37 7.47 104 2,72
Hingham 59 0.96 94 -J2.96 0.83 95 I1I,79 31 2.85 18 71.65 13 §.92 33 16.56
Ho lycke 13 4,22 29 2.1 1,08 25 4].59 50 2,26 65 52.37 78 6.27 83 6.04
Hull 65 0.56 68 -8,09 .06 65 22,28 58 1.80 75 48.50 | 13.20 2 29.22
Lawrence 89 -2.18 99 ~-15.81 1,39 64 23.09 75 0.39 23 69.47 61 6.53 71 7.44
lLeominster 35 2.46 46 -0.40 0.67 66 21.90 43 2.44 54 56.55 25 7.92 22 21.55
Lexington 79 -0.,92 93 =-12,57 1,03 93 12.26 7l 0.69 7 78,60 38 7.44 60 9.14
Lowell 19 3.74 60 -5.00 0.65 98 10.78 18 3.88 32 65.81 56 6.96 19 23.4]
Lynn 87 -1.97 82 -10.09 0.93 2| 43.88 10 4,59 63 52.93 20 8.2z 10l 3. 19
Malden 95 -2.95 79 -9.65 1,05 |5 4B8.45 3 7.4] 79 47.54 i02 5.26 97 4,01
Marb | ehead 96 -3.24 74 9.1l 0.93 9 52.91 12 4,53 83 45.04 5 10.09 105 2,04
Mar | borough 76 -0.72 9% -13.60 0.%0 9 12.87 85 -0.96 15 72.30 90 5.87 39 14,83
Mass Housing 78 -0.89 22 3.74 0,00 5 55.25 52 2.2% 93 38.88 i03 5.23 85 5.87
Mass Port 17 3.93 6 6.34 1.07 32 36.68 44 2.42 53 56.66 36 7.54 76 6.66
Mass Turnplke 27 3.15 57 -3.60 0,50 97 11.20 30 2.87 1l 74.47 58 6.87 42 14.34
Mass Water t 6.33 107 N/A Q.00 106 0.00 98 N/A 107 0.00 70 6.33 I 100.00
Maynard 56 1.10 86 -10,27 0.8 71 20.37 73 0.45 85 43.24 94 5.64 9 36,39
Medford 51 .41 66 ~7.34 0.99 77 18.8l 32 2,84 29 66.8i B85S 6.03 4| 14,38
Melrose 39 2.11 55 -2,76 1,09 82 18.28 55 2.04 44 59.88 22 8.0 20 21.84
Methuen 45 1.86 69 -8.21 1.02 86 14.70 14 4.09 6 78.70 98 5.48 78 6.60
Middlesex Co. 40 2.06 43 0,12 1,03 53 27.24 27 3.03 40 61.76 24 7.94 53 11.00
Ml ford 102 -4.87 80 -10.05 0.64 83 |17.57 93 -4,66 30 66.42 87 5.92 34 16.0]
Milton 9 4.46 17 4,42 0,00 7 54,80 99 N/A 95 38.57 104 4,95 17 6.63
Minuteman 8 4.49 |2 4.64 0.00 2 56.09 100 N/A 90 39.47 66 6.4 95 4.44
Montague 5 4.86 1 4.66 0,00 4 50.49 |0l N/A 101 35.53 67 6.41 44 13,98
Natick 69 -0.08 76 -3.42 0,81 76 19,22 59 1.77 19 71.05 46 7.07 57 9.73
Needham 6 4,67 14 4.57 0.00 6 54.95 102 N/A 94 38,68 28 7.85 79 6.37
New Bedford 105 -6.32 104 =22.82 0.82 94 11,98 94 ~7.93 28 67.11 65 6.46 23 20,9l
Newburyport 84 -1.63 78 -9.63 0.92 36 34.0| 9 4.61 70 50.00 86 5.97 35 15.98
Newton o8 -3.83 59 ~4,30 .12 27 39.27 83 -0.39 78 47.77 40 7.22 46 12.97
Norfolk County 15 4,14 18 4,32 0,00 4 55.38 103 N/A 92 3B8.97 47 7.05 86 5.67
North Adams 90 -2.34 83 ~10.09 1,03 24 43.07 39 2.56 86 42.83 30 7.72 43 14.10
North Attleboro 64 0.57 67 -8.04 1.07 40 32.98 53 2.22 36 62.27 63 6.48 92 4.75
Northampton 106 -6.83 92 -12.37 0.97 |10 52.89 63 1.50 84 43.49 3 1.09 100 3.61
Northbr 1 dge 8 3.78 28 2.63 0.91 85 15.49 37 2.65 58 54,9 35 7.61 Il 29,59
Norwood 32 2.82 33 l.42 0.86 39 33.06 7 4,74 52 56.86 68 6.36 56 10,08
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TABLE # 3 By Asset Class; Asset Allocation PAGE THREE
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1987 Equity Fixed |ncome Cash
Time-Welghted AtTo- AlTo- ATlo-
System Rank  Refurn Renk Return Beta Rank cation Rank Return Rank cation Rank Return Rank catlon
Peabody 13 -0.41 38 0.57 .04 30 37,39 90 -3.28 48 57,92 31 7.68 93 4.69
Pittsfleld 85 -1.80 75 -9.,22 0.88 49 30.16 17 3.93 BI 45,74 89 5.91 17 24,09
Plymouth 88 =-2.03 88 -l0.62 0.70 88 [3.69 80 -0.01 9 78,24 105 3.04 67 8.07
Plymouth County 83 -.29 97 -13.73 0.85 99 10.28 Bl -0.16 4 84.94 23 8.01 90 4,78
Prim Board 24 3.24 27 2,74 0,73 I 56.14 46 2.39 89 39,51 15 B.76 96 4.35
Quincy 10) -4.67 56 -2.97 1l.Il 35 34.19 9l -3.44 41 61,04 4 10.26 9l 4.77
Reading 9l -2.77 9f -11.87 0.96 37 33,97 35 2.69 471 38,14 52 7.02 69 7.89
Revere 36 2.39 64 ~6.46 1.08 90 13,10 79 0.13 106 29.84 57 6.88 2 57.06
Salem 30 2.98 2 7.52 0.9 {02 3.77 6l 1.73 10 75.97 50 7.03 26 20.27
Saugus 16 3.98 21 3.79 0.00 23 43,14 104 N/A 105 30,36 53 7.00 14 26.50
Shrewsbury 10 4.43 16 4.46 0.00 8 53.03 105 N/A 98 37.33 42 7.18 58 9.64
Somerville 107 -7.07 23 3.74 0.00 107 0.00 96 -12.26 2 91,39 34 7.63 64 8.6l
Southbridge 92 -2.84 102 -i%.18 0.79 75 19,27 4] 2.5 66 52.04 95 5.60 I3 28.70
Springfield 8l =1.t9 85 ~-10.15 1.09 56 26,29 20 3.64 59 54.66 75 6.29 29 19.04
State Employees 44 1.88 42 -0.03 0.39 20 45,24 47 2.35 76 48.40 49 7.04 80 6.36
Stoneham 37 2.37 37 0.69 .06 &0 24.05 33 2,76 50 57.62 g8 5.92 30 18,34
Swampscott 99 -3.90 77 -9.56 0.95 (9 45,40 29 2.97 72 49.23 7 10.07 87 5.37
Taunton 2 6.06 13 4.60 1,00 48 30,42 36 2,66 25 68.97 18 8.31 107 0.6l
Teachers &0 0.96 47 -0.53 0.38 22 43.61 48 2,35 69 50.13 97 5.54 8 6.26
Wekefleld 1 4,43 19 4,24 0.00 I} 52,72 106 N/A 99  37.11 72 6.3 55 10.17
Waltham 52 .40 8 5.67 0.98 44 31.48 68 .12 35 63.62 45 7.12 89 4.90
Watertown 55 .30 31 .91 1.18 57 26.13 51 2,26 20 70.18 39 7.30 98 3.69
Webster 23 3.36 87 ~-10.40 0.9 68 21.38 2 7.56 97 37.92 55 6.98 5 40,71
Welfesley 25 3.24 32 1.49 .02 12 52.41 70 0.80 (04 32.35 I 9.09 38 15.25
West Springfid 57 .06 49 -0.69 0.82 8l 8.4l 56 1.90 4 72,46 12 8.94 6l 9.13
Westfleld 63 0.77 34 1.20 1.09 34 34,46 62 i.53 67 51,65 84 6.05 45 13.89
Weymouth 7 4,53 15 4,47 0.00 I3 52,35 107 N/A 100 36.84 101 5.39 54 0.8l
Winchester 68 0.0} 72 -8.78 1.1l 84 t7.48 49 2.33 38 62.14 82 6.14 25 20.37
Winthrop 71 0,25 63 -6.33 1.08 63 23.2% 40 2.53 68 51.13 44 7.13 15 25,66
Woburn 75 =0.51 95 -~13.34 0.96 100 6.92 77 0.2t 3 B6.93 106 2.14 82 6.15
Worcester 47 1.78 52 -1.41 0.68 42 32,26 5 4,81 56 56,09 21 B.14 50 11,65
Worcester Co. 53 1.39 73 -9.07 0.61 62 23.75 4 4,99 12 73.29 6 10.08 103 2.9
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TABLE #3  SYSTEM PERFORMANCE BY ASSET CLASS

Table #3 Tndlcates:

The 1987 time-weighted rate of return and ranking of sach system |[sted in alphabetical
order;

The annual return and ranking on the equity portion of the retirement system's portfollo
which includes common and preferred stock;

The December 31, (987 Beta for the equity portlon of the retlrement system's portfollo;
(Beta s an investment concept which evolved from |lnear regression analysls,
where [t measures the stope of expected values, or rather, the percentage
volatlilty of a partlcular stock. Thls measure examines the rlsklness of an
individual stock by comparing I+s price volatility with that of the overall
market. In thils analysis, a Beta factor of (.0 is assigned to the S&F 500
Index, and the price volatll|ity of Individual stocks relative +o the overall
market prilce fluctuations of the Index determines the Beta of +he Indlvidual
securfty. Thus, If the price movements on a day-to-day basls for a glven stock
are 50% wider than the SA&P 500 Stock Index price movements, the Individual
stock's Beta would be |.5. On the other hand, a lower volatility stock might
have a market Beta of 0.75, meaning I1ts day-to-day price movement Is only
three—quarters that of the overall market index. Investment theories suggest
that risk Is compensated by higher refurns, and that over time, high Beta
stocks should be rewarded by higher returns. With the potential for higher
returns, however, comes the higher risk, particularily In down markets. PERA's
Investment regulation requires that systems exempt from the "legal |ist" not
exceaed an annual average Beta of [.15 for the equity portion of the board's
portfollo.)

The December 3|, 1987 percentage of the retirement system's portfolio invested In
equities and the ranking of this allocation;

The annual return and ranking on the fixed Inccme.Forflon of the portfolio which Includes
all fixed lIncome securltles and group annulty contracts/retirement plan funding
agreements;
The December 3|, 1987 percentage of the portfollo commlitted to fixed Income securities
afd group annuity contracts/retlirement plan funding agreements and the ranking of this
al location;

The annual return and ranking on cash which Includes cash and cash sequivalent
Investments; and

The December 31, 1987 percentage of the retlrement system's portfolio committed to cash

and the ranking of this allocatlon.
The asset allocation for retirement systems continuing to operate within the statutory "legal
l1st" allows such systems to invest:

In Fixed Income obligations of the U. §. Government and Its agencies;

Up to 20% tn fixed income obligations of rallroad corporations;

Up to 35% In fixed Income obllgations of telephone companles;

Up to 50f [n the fixed Income obllgations of public service companles;

Up to 15 In fixed Income obllgations of other corporations;

Up to 25% In equities of bank and insurance companies;

In money market funds;

In certificates of deposit; and

In group annulty contracts and/or retirement plan funding agreements [ssued by [nsurance
companles.
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Retlrement systems which have been authorized by PERA +o Invest wlithout belng subjected to the
"legal |ist" restrictlions, must meet asset allocation guldelines set by PERA as follows:

Up to 40 in equity investments:

75% of equlity investments must be In companies with $100 Millton in outstanding
equity. Not more than 5% of equlty Investments may be In any one company;

Equities must be +raded on U. 5. Stock Exchange or over the counter;
Turnover of the equity portfollo is IImlted to 50% per year;

Real estate Investments are Inciuded wlthin the 40% of the portfollo committed
to equity and may not exceed 5% of the portfollo; and

Venture Capltal falls within the 40% allocatlon to equity and is limited to 3%
or 5% of the portfolic depending on the size of the retirement system,

Betwoen 40 and 80% of the portfolio Is to be allocated to fixed income [nvestments:
Fixed Tncome securitles must have a minimum quality rating of BAA;
758 of fixed Income securities must be rated A or better;

Noe more than 5% of +the portfollo may be Invested In +he fixed Income
obllgations of any one company;

Fixed Income investments shall only be made In issues with an outstanding par
value of $50 Milllon at the time of purchase; and

Turnover of fixed Income Tnvestments Is |imited to 100%.
Up to 40% of t+he portfolio In Cash and Cash Equivalent Investments:

Money market funds;

Commercial paper;

Cortificates of deposit; and

Repurchase agreements.

PERA regulations authorize retirement systems to Invest pursuant to supplementary regutations
which authorize Investments other than those cutlined here.

Systems Jolning the PRIT Fund hold shares of the PRIT Fund (which are treated as equities In
PERA's monitoring system) and cash and cash equlvalent investments authorlzed under the statutory
"legal |istv,

The Falrhaven, Gardner, Mliton, Minuteman, Montague, Needham, Norfolk County, Saugus, Shrewsbury,
Wakefleld, and Weymouth Retirement Systems hold shares of the PRIT Fund, however, the asset
allocation Indicated in Table #3 reflects the asset allocation of the PRIT Fund Itself. The
equity performance as Indicated In the teble Includes the fixed Income performance of these
portfollos as well. The flxed Income performance of the Falrhaven Retlrement System reflects two
bonds which matured in [987. The equity beta of zero reflects the volatllity of the unlts against
the market Index.

The MHFA Retirement System holds shares of the PRIT Fund, however, the asset allocation Indlcated
In Table #3 reflects the asset allocation of the FRIT Fund Itself. The equlty performance as
Indicated in the table Includes the fixed income performance for this system once |+ transferred
Into the PRIT Fund. The fixed income performance represents the performance of the fixed Income
portfollo prior fo transfer Into the PRIT Fund. The equlty beta of zero reflects the volatillty
of the units against the market Index.

For the PRIM Board, no beta was calculated for International equity holdings. A zero beta was

included In the calculation of the portfollo beta for these securitles, thereby, understating the
portfoilo beta.
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MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE Annual [ zed;

TABLE # 3A By Asset Class PAGE ONE

FEUHETEE I U NI A 3 I 23 T I3 33 36 30 36 330 3 U 363 306360 303 3 S 0 360636 26 T 3T 33636 30 366 3636 6 3 396 33630364 0 0 3 3 3636 363 06 360 3 6
1985-1987 1985-1987 1985~ 987 1985-1987

Annuallzed Annual | zed Annual | zed Annual 1 zed

Time-Weighted Equit Flixed 1ncome Cash

System Rank  Refurn REE—REIW Rank  Refturn Hank~ Return
Weymouth | 17.16 34 19,14 107 N/A 99 6.28
Woburn 2 17.05 29 19,59 2 16.8] 97 6.35
Taunton 3 16.26 6 24.24 12 14.6| 48 7.76
Holyoke 4 15.01 3 33.01 42  |3.58 70 71.28

Prim Board 5 14,98 40 18,24 4 15,83 12 9.1
Wakefield 6 14,84 44 18.04 106 N/A 36 8.04
Norfolk County 7 14.83 9 23.33 103 N/A 45 7.85
Needham 8 14,76 37 18.94 102 N/A 39 7.95
Mass Port 9 14.65 4% (7,40 16 14,53 28 B8.26
Bralntree 10 14,58 46 17.81 24 14,10 69 7.28
Cambr dge I 14,37 52 16.82 41 13.58 74 7.10
Worcester Co. 12 14,35 19 2}.,22 28 14,04 13 9.03
Wellesley 13 14,32 78 12.85 5 15.48 15 8.95
Dedham 14 14.30 106 N/A 19  14.36 105 4,53
Mass Turnplke 15 13,94 98 4.18 | 17.12 65 7.33
Haverhl|| 16 13.81 13 22,31 3 16.32 78 6.98
Andover 17 13,80 94 6.75 7 15.01 73 7.11
Stoneham 18 13.80 15 22.19 18 14.47 62 7.38
Fall Rlver 19 13,74 60 15.96 13 14,60 9 9.24
State Employses 20 13.66 7% 12,98 29 14,03 79 6.98
Shrewsbury 21 13.48 51 17.27 105 N/ A 77 7.02
Gloucester 22 13.41 14 22,28 45 13,46 17 8.84
P iymouth 23 13.31 55 16.60 27 14.05 107 1.26
Adams 24 13.25 99 3.27 8 14,97 101 6.24
Teachers 25 13.25 8l 12.70 30 14,03 89 6.65
Essex County 26 13,16 16 22,10 23 14,19 29 B.16
Waltham 27 13.06 32 19.27 54 12.99 6 9.48
Arlington 28 13,06 64 15.35 56 12.83 42 7.89
M1nuteman 29 13.01 85 11,93 100 N/A 6l 7.38
Middlesex Co, 30 12,96 58  16.43 33 13,9 4 9.91
Melrose 31 12,95 45  7.82 31 14.0] 32 8.08
Natlck 32 12.92 31 19,29 62 12,47 72 7.18
Lexington 33 12.87 2 22,54 53 13.01 51 7.71
Plymouth County 34 12.82 62 15.67 43 13,58 16 8.85
Lowel | 35 12.61 5 31.57 39 13.63 71 7.21
Hingham 36 12.50 36 18.94 44 13.55 a7 7.76
Peabody 37 12,42 7 23,95 64 [2.36 63 T1.35
M1 [ton 38 12,40 2 33,17 99 N/A 100 6.25
Maynard 39 12.40 57 16.53 B4 [0.44 80 6.97
Winchester 40 12,27 0 23.23 10 14.76 76 7.07
Salem 41 12,12 43 18,10 9 14,86 64 7.34
Easthampton 42 12,05 48 17.54 17 14.50 8 9.28
Berkshire Co. 43 12.03 39 18,36 pd 14.28 49 7.74
Worcester 44 12,02 24 20.7H 48 13,16 34 B.06
Medford 45 12.00 54  16.73 59 12,64 50 7.72
Boston 46 11.97 30 19,35 14 14,58 27 8.32
Webster 47 H1.97 41 18.22 80 10,98 53 7.64
Everett 48 .97 33 19,14 68 11.99 33 8.06
Hampden County 49 11.96 4 32,33 16 11.25 46 7.78
Wastfield 50 1t.90 17 21.51 51 13,09 66 7.32
Brockton 51 11.83 69 13,95 25 14,09 98 6.32
Southbridge 52 14.79 27 20.27 40 [3.82 102 6.19
Gardner 53 11.65 77 12.97 97 N/A 21 8.58
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SYSTEM PERFORMANCE Annualized;

TABLE # 3A By Asset Class PAGE TWO
ST SHIE 6363 2 3636 3 35 0T T 00 T D0 0 T ST 9308 36 3363 36 33 33336 T 6T 00 00 2 0 3 0 0 33 3063 3636306 36336 33 FHIE3HIE 33 I3 3 30
1985-1987 1985~1987 1985-1987 1985-1987
Annual t zed Annual | zed Annual i zed Annual 1zed
TIme—Walghfsd Equlty Fixed |ncome Cash
System an eTurn an eturn Rank Refurn an efurn
Framingham 54 |1.63 18  21.414 66 12,01 23 8.43
Fairhaven 55  11.57 26 20,28 3l 8.1 103 6.15
Methuen 56 11.54 471 17,73 63 12.37 96 6.35
Attleboro 57 11,52 21 20.99 77 11,13 86 6.74
Chelsea 58 11.38 73 13.19 46  13.31 ioc4 5.02
Pittsfleld 59 11.26 42  ]1B.13 22 14.25 40 7.92
Leominster 60 11.2] 22 20.78 15 14.54 43 7.88
CliInton 61 163 65 14,72 70 11.94 B3 6.90
Springfleld 62 11,00 25  20.67 55 12.92 20 6.63
Hampshlire Co. 63 10,98 63 15.36 69 11.98 35 8.04
Northbridge 64 10.97 1 13.38 32 14,01 22 8,50
Somervllle 65 10.96 I 22,68 93 7.65 37 7.99
Reading 66 10.95 86 11.30 20 14,34 10 9.19
Athol 67 10.95 8 23,53 83 10.54 31 8.09
Norwood 68 10,93 61 15.70 57 12,68 67 7.31
Swampscott 69 10.88 66 14.66 61 12.53 2 10.51
Watertown 70 10.87 38 18.38 86 10.05 84 6.90
Falmouth 71 10.82 103 1.04 50 13.09 52 7.65
Lynn 72 10,80 87 10,89 26 14.05 44 7.88
Lawrence 73 10.74 101 1.68 37 I13.71 9| 6.560
Winthrop 74 10.68 a3 7.93 49 13,12 95 6.38
Beverly 75 10.63 55 16,78 47  13.19 38 7.96
Newton 76 10,43 68 14.14 52  13.03 59 7.41
Concord 77 10.24 102 1.52 58 12.66 92 6.57
Bristol Co. 78 10,05 72 13,37 74 11.52 26 8.39
North Attleboro 79  10.05 7% 12,717 78 11.07 56 7.49
Greenflald 80 10.0C 95 6.0l 73 11.53 85 6.76
Danvers 81 9,99 59 16.13 75 .28 58 7.43
Mar | borough 82 9.97 56 16,53 90 9,04 88 6.68
North Adams 83 9.9l 74 13.07 35 13.86 7 9.33
Saugus 84 9.9l 100 2.10 104 N/A 82 6.9%
Chicopee 85 9.88 20 21,17 82 10.71 19 8.78
Belmont B6 9,65 gl 8.85 38 13,65 24 8.40
F I+chburg 87 9.52 67 14,56 6 15.07 14 9.00
Hull 88 9.5| 75 13,00 34 13,89 18 8.80
Brookl ine 89 9.47 I 33.47 8i 10.90 30 8.14
Amesbury 90 9.42 35 19,01 71 .77 94 6.41
Blue Hllls gl 9.27 83 12,37 G4 7.62 87 6.70
West Springfld 92 9.17 195 -0.44 85 10,37 5 9.68
Malden 93 9.08 90 9,84 36 13,74 75 7.09
Montague o4 9.04 23  20.74 J01 N/A 55 7.5i
Dukes County 95 9.03 70 13,75 89 9.22 1 9,11
New Bedford 96 8.96 92 8.56 79 11,04 60 7.59
Barnstable Co. 97 8.87 89 10.40 95 7.51 25 8.39
Newburyport 98 8.85 50 17.38 60 12.63 €8 7.29
Revere 99 8.71 80 12.70 ] 14,70 54 7.57
Quincy 100 8.62 28 20,17 87 9.56 20 8.68
Northampton 101 8,55 88 10.70 72 11.59 | 11.84
Franklin Co. 102 8,35 97 4,26 67 12,01 93 6.52
Marb)ehead 103 8.3% 82 12.58 65 [2.05 3 10,13
M1 | ford 104 7.45 84 12,17 92 8,24 57 7.48
Mass Houslng 105 5.91 96 4,54 88 9.27 41 7.90
Gr.Lawrence 106 5.52 104 0.23 96 .06 Bl 6.95
Mass Water 107 4.40 107 N/A 98 N/A 106 3.63



TABLE #3A SYSTEM ANNUALIZED PERFORMANCE BY ASSET CLASS

Table #3A indicates:

The 1985-1987 annualized time-welghted return and ranking of each system
listed so that the system wlth the highest 1985-1987 +ime-woeighted rate of
return s listed first and the system with the lowest time-welghted rate of
return is listed last;

The annualized return and ranking of the equity portlon of the retlrement
system's portfollo which Includes common and preferred stock;

The annualized return and ranking of +he fixed Income portion of the
retirement system's portfolio which includes all fixed Income securitles and
group annuity contracts/retirement plan funding agreements; and

The annualized return and ranking of cash which Includes cash and cash
equivalent invesiments.

The Gardner, Mllton, Minuteman, Montague, Needham, Norfolk County, Saugus, Shrewsbury,
Wakefield, and Weymouth Retlrement Systems hold shares of +he PRIT Fund which are
consldered equlty Investments. The annuallzed equity performance as indiceted In Table
#3A for these systems Includes the fixed Income performance of these portfollos as
well. The Fairhaven Retlrement System owns shares of the PRIT Fund. However, some
fixed Income Tnvestments were not transferred to PRIT because they were due to mature In
1987.  MHFA Retirement System owns shares of the PRIT Fund. However, some fixed [ncome
Investments were not transferred to PRIT untll June 1987. The fixed Income performance
for these two systems reflects the performance of these investments. After the transfer
to PRIT was completed, the equlty performance for these systems Inciudes the performance
of the fixed Income portfollo,

The State Employees' and Teachers' Retlirement Systems hold shares of the Treasurer's
Fixed Income Securities Trust, the Treasurer's Management Trust (an equlty trust) and,
in 1986 and 1987, +the PRIT Fund. The equlty performance as indicated In the table
reflects the performance of the Treasurer's Management Trust and for 1986 and 1987
Includes the performance of the PRIT Fund. The fixed Income performance reflects the
performance of the Treasurer's Flxed Income Securltles Trust.

The performance for the Plymouth Retirement System was based on a revised 1985 cash
performance of .568. The performance of the Everett Retlrement System was based on a
revised 986 cash performance of 7.94%. The performance of the Marblehead Retlrement
System was based on a revised fixed income performance of 18.05%, equity performance of
48.53% and cash performance of 12.40% for 1985 and a revised cash performance of 7.94%
in 1986,

For the 1985-1987 period, the Standard & Poor's 500 Stock Index returned IB.13%, the
Keofe, Bruyette & Woods, Inc. tndex (which fIncludes the stocks of money center
institutions and large regicnal banks) returned 9.23%, and the Europe, Asla and Far East
Index {which Inciudes ~foreign stocks) returned 48.90%. The Shearson Lehman
Government/Corporate Bond Index returned 12,79% whlle the Salomon Brothers High-Grade
Long-Term Bond Index returned 15.86%. The U.S. Treasury Bl{l returned 7.15%,
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SYSTEM PERFORMANCE Time Weighted;

TABLE # 4 Transaction Activit PAGE ONE
ST WSS MU 5N 3 5 S0 53 396 366 0 30 00 3 U 0 33 33 FHE I3 3 3 S S 3 33 333 3 6 39 T I A6 3 S 2 R3O o 96 3 3
1987 Total As a § of Total As a % of
Time—Welghted Equity Equity Fixed Income Fixed |ncome
System R&nk  Return Sales Market Yalus Rank Sales Market Yalue Rank
Adams 3 5.37 1,867,210 N/A 105 731,230 50.80% 24
Amesbury 67 0.23 766,757 43.51¢ 63 215,102 6.44% 7%
Andover 62 0.95 28,831 6.19% 90 897,844 10.26% 70
Ar| I ngton 28 3.12 6,143,319 100.12% 31 2,664,838 12.14% 64
Athol 20 3.72 207,527 54.34% 60 150,000 11.04% 67
Attleboro 34 2,47 3,512,977 117.82% 21 8,220,827 120.46% 13
Barnstable Co. 104 -5.49 8,923,107 158.86% 5 24,481,186 143,119 9
Belmont 94 -2,90 9,089,20]) 136,44% 10 2,031,668 30.69% 33
Berkshlire Co. 46 .84 100,568 6.03% 9l 160,301 10.77¢ 68
Baeverly 77 -0.72 3,665,249 151.45% 6 50,000 0.49% 89
Blue Hills 29 3.09 7,150 |.96% 97 269,045 21.01% 44
Boston 97 -3.78 414,551,405 133.08% bl 556,893,22i 253.36% |
Braintree 4 5.17 3,573,443 132, 19% 12 8,064,129 13.53% 20
Bristol Co. 82 =1.19  20,449,94) i18.36% 19 5,782,582 28.41% 37
Brockton 50 .63 9,506,062 8l.l1% 43 9,234,626 35.63% 29
Brook! Ine 6l 0.95 4,095,685 59.81% 57 28,765,514 114.23% 15
Cambr I dge a3 -2.86 8,671,437 40,03% 65 2,522,048 4,29¢ 86
Chelsea 86 -1.83 8,439,144 205.86% 2 3,761,235 50.48% 25
Chicopee 70 -0.17 5,424,973 82.11% 4) 21,791,745 177.34% 5
Clinton 103 =5.30 898,825 94,059 33 257,400 11.87% 65
Concord 21 3.68 770,34) 31.54% 66 602,537 12.84% 60
Danvers 49 1.70 2,353,835 50.07¢ &2 1,341,539 13.82% 59
Dedham 22 3.60 0 0.00% 101 189,467 2.20% 88
Dukes County 100 -4.55 839,876 [20.20% 17 126,251 5.30% 82
Easthampton 42 1.99 173,522 19.84% 72 104,582 3,702 87
Essex County 80 -1.18 7,366,234 68.38% 49 40,450,610 219.74% 3
Everett 58 0.98 6,682,163 118.21% 20 14,257,414 140,95% 10
Falrhaven 14 4.19 488,000 14,76% 78 8,000 N/A 106
Fall Rilver 43 1.95 13,048,492 111.57% 24 27,836,099 109.77% 16
Faimouth 38 2,30 177,916 7.99¢ 86 3,777,368 85.72% 19
Fitchburg 54 1.32 1,975,125 70.44% 48 2,410,744 25.4)% 40
Frami ngham 33 2.62 100,919 1.92% 98 2,904,288 15.64% 55
FranklIn Co. 72 -0.23 3,209,825 103.97% 29 1,125,974 25.80% 39
Gardner 26 3.16 1,338,482 23.86% 69 0 0.00% 9l
Gloucester 74 ~0.45 3,757,695 87.11% 38 10,402,503 160.96% 7
Gr.Lawrence 48 1.71 394,231 62.15% 55 0 0.00% 92
Greenfleld 66 0.29 184,983 9.74% 8i 768,591 29.19% 36
Hampden County 4] 2.03 7,550,224 102.43% 30 20,913,704 85.86% 18
Hampshire Co. 12 4.4i 0 0.00% 162 2,031,362 15.84% 54
Haverhil| 31 2.87 4,793,158 62.93% 52 8,313,337 52.81% 23
Hingham 59 0.96 164,500 16.81% 15 752,467 12.65% 6l
Holyoke 13 4,22 16,107,726 122.81% 16 3,768,941 22.82% 43
Hull 65 0.56 743,741 86.44% 35 331,919 18.12% 50
Lawrence a9 -2.18 10,127,556 177.31% 3 21,329,504 124.09% 12
LeomInster 35 2,46 l, 774,488 72.29% 47 559,516 8.83% 73
Lexington 79 -0.92 170,718 8.96% 82 845,662 6.92% 77
Lowel | 19 3.74 2,112,084 55,95% 58 1,456,371 6.32% 80
Lynn 87 -1.97 22,597,254 112.82% 23 3,382,982 14.00% 58
Malden a5 -2.95 11,467,006 123.59% 15 3,403,570 37.38% 27
Marblehead 96 -3.24 7,654,340 138.33¢ 9 1,671,337 35.48% 30
Mar | borough 76 -0.72 1,834,325 140.65% 7 618,488 8.44% 75
Mass Housing 78 -0.89 N/A N/A 106 N/A N/A 107
Mass Port 17 3,93 5,405,870 26.95% 67 6,334,950 20.45% 46
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SYSTEM PERFORMANCE Time Welghted;

TABLE # 4 Transactlon Activity PAGE TwO
HH*******H*il-*{-**Il-*'l***********Hll-lIll-I"l-***l****ﬂ*********”*ii*iii**ﬂH*********l—*i*“*****ﬂ**
1987 Total As a § of Total As a § of
Time-Welghted Equlty Equlty Fixed Income Fixed Income

S!sfem Rank  ReTurn Sales Market Value Rank Sales Market Value Rank
Mass Turnplke 27 3.15 2,706,392 54,68% 59 6,864,782 20,.86% 45
Mass Water [ 6.33 0 0.00% 103 0 0.00% 93
Maynard 56 1. 19 755,688 108.32¢ 26 184,508 12.46% 63
Medford 51 1.41 3,802,424 81.84% 42 3,141,743 19.04% 49
Mairose 39 2.11 1,989,770 86.07% 39 535,569 7.07% 76
Methuen 45 i.86 92,472 5.81% 92 565,000 6.62% 78
Middlesex Co. 40 2,06 26,894,097 77.43% 45 75,648,603 96.05% 17
M1 | ford 102 -4.87 1,904,081 140,55% B 233,573 4.56% 84
Mi Iton 9 4.46 1,097,866 8.83¢ 84 0 0.00% o4
Minuteman 8 4,49 0 0.00% 104 0 0.00% 95
Montague 5 4.86 312,495 15.19% 76 0 0.00% g6
Natick 639 -0.08 362,250 13.03% 79 0 0.00% 97
Needham (3] 4.67 l,687,272 8.35% 85 0 0.00% 98
New Bedford 105 -6.32 8,602,615 168.68% 4 35,575,284 124.50% t
Newburyport 84 -1.63 792,548 42,42% 64 471,680 17.17¢ 51
Newton 98 -3.83 30,304,537 107.79% 27 59,455,688 173.87% 6
Norfelk County 15 4.14 3,766,000 4.75% 94 0 0.00% 99
North Adams 30 -2.34 3,016,717 114.24% 22 329,752 12.56% 62
North Attleboro 64 0.57 5,113,647 220.53% | 1,471,253 33.61% 31
Northampton 106 -6.83 4,321,489 105.90% 28 1,014,498 30.23% 35
Northbr i dge 18 3.78 207, 181 52.53% &l 443,09 31.69% 12
Norwood 32 2,82 464,94 6.73% 89 i,200,000 10.09% H
Peabody 73 -0.4] 7,336,305 88,28% 36 26,953,545 209.41% 4
Pltt+sfield 85 -1.80 5,612,13] 79.13% 44 2,993,170 27.83% 38
Plymouth 88 -2.03 2,403,636 127.21% 13 5,238, 168 48.53% 26
Plymouth County 83 -1.29 4,535,922 62.53% 54 14,886,972 24,838 41
Prim Board 24 3.24 607,850,299 62.12% 56 453,688,627 67.23% 22
Qulincy 101 -4.67 18,090,244 98.09% 32 77,791,081 236.25% 2
Readlng 91 -2.77 4,367,852 123.68% |4 1,832,452 30.31% 34
Revere 36 2,39 1,400, 446 62.70% 53 588,626 H1.56% 66
Salem 0 2.98 39,824 4.87% a3 836,000 5.06% 83
Saugus 16 3.98 1,093,330 17.34% 73 0 0.00% 100
Shrewsbury 10 4.43 689, 495 7.90% 87 0 0.00% 10t
Somerville 107 -7.07 20,506,780 N/A 107 2,041,119 6.26% 8l
Seuthbridge 92 -2,84 445,267 66.35% 51 290, 251 16.02% 53
Springfield 8l -1.1% 3,392,305 17.28% 74 3,837,442 9.40% 72
State Employees 44 1.88 43,250,000 1.59% 99 0 0.00% 102
Stoneham 37 2.37 283,114 10.85% 80 2,255,674 36,102 28
Swampscott 99 -3.90 2,078, 169 87.36% 37 515, 80% 19.99% 47
Taunton 2 6.06 4,531,702 713.54% 46 2,777,588 19.88% 48
Teachers 60 0.96 189,736,957 6.87% 88 0 0.00% 103
Wakeflald | 4.43 1,738,721 14.85% 77 0 0.00% 104
Wal+tham 52 1.40 [1,678,029 1i0.18% 25 25,597,098 119,50% 14
Watertown 55 I.30 4,795,114 119,32% 18 1,845,295 17.10% 52
Webster 23 3.36 584,625 92.92% 34 269,107 24,12% 42
Wel les|ay 25 3.24 9,078,681 85.29% 40 10,159,696 154,64% 8
West Springfld 57 1.06 356,825 23.27% 70 4,216,670 69.86% 21
Westfleld €3 Q.77 1,527,623 26.55% 68 1,298,000 15.05% 57
Weymouth 7 4.53 l,564,000 8.88% 83 0 0.00% 105
Winchester 68 0.0l 70,688 3.49¢ 96 313,411 4.35% 85
Winthrop 71 -0.23 11,009 0.81% 100 457,836 15.29¢ 56
Woburn 75 -0.51 724,878 67.69% 50 3,838 0.03% 90
Worcester 47 1.78 1,423,627 4.53% 95 5,885,793 10.77% 69
Worcester Co. 53 1.39 3,540,563 20.71% 71 4,473,063 B.47% 74
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TABLE #4 TIME-WEIGHTED RETURN; TRANSACTION ACTIVITY

Table #4 indlcates:

The 1987 time-welghted rate of return and rank of each system |lsted
In alphabetical order;

The dollar value of all equity sales made by the retirement system
during 1987;

The percentage of December 31, 1987 equlty market value represented
by the total equity sales durfng the year and the percentage rankling;

The dollar value of atl fixed fncome sales made by the retirement
system durlng (987 {the dollar value of fixed income sales includes
principal paydowns on pass—-through type securitles); and

The percentage of December 3], 1987 flxed Income market value
represented by the total fixed Income sales durlng the year and the
percentage ranking.

The informaticn In Table #4 glves an Indication as to whether the retirement
system maintained an active or passive investment style. I+ 1Is the
responsibility of each retirement board member as a fiduclary Yo Insure that
turnover levels are consistent with authorlzed turnover levels.

The system Joinlng +he PRIT Fund In 1987 (MHFA) liquldated I[ts entire
portfolio and purchased the full value in PRIT units, thus, furnover for this
system has not been inciuded In this table.

The +turnover percentage for flixed Income Iinvestments for +the Falrhaven
Retlrement System has not been Included due to the fact no fixed income
Investments were owned as of December 3|, (987, The equity turnover
percentage for the Somerville Retirement System has not been Included due to
the fact that no individual equity Investments were owned as of December 3,
1987. Al equity Investments for this system are reflected in the group
annuity contracts/retirement plan funding agreements which are categorized as
fixed Income investments. No equity turnover has been Included for the Adams
Retlrement System due to the fact that the small allocatlon o equities at the
end of the year made any percentage calculation meanlngless.,

Turnover as reported for systems particlpating fn the PRIT Fund, as wsell as
for State Employees' and Teachers', reflects redemption of trust fund units.
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TABLE # 5

System

Adams
Amesbury
Andover
Artington
Athol
Attleboro

Barnstabie Co.
Be Imont
Berkshire Co.
Beverty

Blue Hills
Boston
Braintree
Bristol Co.
Brockton
Brookl ine

Cambrdge
Chelsea
Chlicopee
Clinton
Concord

Danvers
Dedham
Dukes County

Easthampton
Essex County
Everett

Falrhaven
Falt River
Falmouth
Fitchburg
Framlngham
Franklin Co.

Gardner
Gloucester
Gr.Lawrence
Greenflstd

Hampden County
Hampshire Co.
Haverhi |t
H1ngham
Holyoke

Huil

Lawrence
l.eominster
LexTngton
Lowal |
Lynn

Malden
Marb | ehead
Mar | borough
Mass Housing
Mass Port

MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE
South Africa Analysis

TSI 3 30 M N 63 36 3 326 66 353 3 36 HE 3633 336 3 30 33 0 39 3936 3 3 23 T 30 2060 S 36 e 0 S0 06 0 3 O 36 3 20 36 2 0 O

PAGE ONE

1985-|987
Annual | zed 1987 f of Market Yalue Invested In
TIime—Welghted Time—Weighted Non South
Rank  Return Rank  Refurn Cash South Africa Africa
24 13.25 3 05.37 55,38 39.44 05.18
0 09.42 67 00.23 08.47 75.16 16,37
17 13,80 62 00,95 11,06 78.05 10.89
28 13.06 28 03.12 06.92 78.63 14,45
67 10.95 20 03.72 30.09 5(.80 8.1
57 11.52 34 02.47 08.51 B2.05 09,44
97 08.87 104 -05.49 10,62 88.55 00.83
86 09,65 94 -02.50 04.69 67.44 27.87
43 12.03 46 0l1.84 08.82 85.12 06.06
15 10.63 77 -00.72 01.54 90.74 07.72
9l 09,27 29 03,09 15.32 68,10 16.58
46 11.97 97 =03.78 10,27 80.97 08,76
10 14,58 4 05.17 29,98 63,12 06.90
78 10.05 82 =01.19 11.15 71.26 17.59
51 11.83 50 01.63 23,37 66,55 10.08
89 09.47 6l 00.95 12.28 87.67 00.05
] 14,37 93 ~-02.86 05.01 89.05 05,94
58 11,38 g6 -01.83 01.76 92.07 06.17
85 09.88 70 =00.17 12.68 .17 16.15
61 .13 103 =05.30 04.72 91.12 04,16
77 10.24 21 03.68 17.41 at.ol 01.58
8l 09,99 49 01.70 07.74 76,52 15.74
14 14,30 22 03.60 01.26 98.74 00.00
95 05.03 106 -04.,55 03.75 95,50 00.75
42 12.05 42 01.99 08.87 85.06 06.07
26 13.16 80 -01.18 14.93 64.28 20.79
48 11.97 58 00,98 03.66 86.36 09.98
55 11.57 14 04.19 15.68 N/A N/A
19 13.74 43 01.95 07.92 74.50 17.58
71 10.82 38 02,30 08.69 72.24 19.07
87 09.52 54 01.32 05.26 B86.52 08.22
54 .63 33 02.62 01.48 96,26 02.26
102 08.35 72 =00.23 05.65 65.80 28,55
53 Il.65 26 03.16 00.74 N/A N/A
22 13.41 74 -00.45 04.91 77.71 17.38
106 05.52 48 01.71 20,68 T.78 07.54
80 10.00 66 00.29 2].58 69.28 09.14
49 11.96 4] 02.03 05.78 77.54 16.71
63 10.98 12 04.41 24.10 70.65 05.25
16 13.81 31 02,87 02,72 79.24 18.04
36 12,50 59 00.96 14.63 80,02 05.35
4 15.0} 13 04,22 05.73 74,10 20.17
88 09.51 65 00.56 23.53 65.75 10.72
73 10.74 89 ~-02.18 07.44 80.24 12.32
60 .21 35 02.46 02.84 89.00 08.16
33 12,87 79 =00.92 08.67 86.82 04,51
35 12.61 19 03.74 -00.12 88.91 1.2l
72 10.80 87 =01.97 02.75 71.05 26.20
93 09.08 g5 -02.95 03.33 77.23 19.44
103 08.35 96 -03.24 02.04 72.08 25.88
82 09.97 76 =00.72 12.86 87.14 00.00
105 05.91 78 -~00.89 01.58 N/A N/A
9 14,65 i7 03,93 06.66 80,07 13.27
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MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
INVESTMENT REPORT

SYSTEM PERFORMANCE

TABLE # 5 South Africa Analysis PAGE TWO
I I 36 I I 36 T30 332 3 6 A S0 33 I 30 AN 0 3 AR BT 3 U 3 3 T U AE 23 J N3N 3 3 I I 3
1985~1987

Annual | zed 1987 ¢ of Market Value Invested in

TIme-Welghted Time-Weighted NGoR South
System Rank  Refurn Rank  Refurn Cash South Africa Africa
Mass Turnplke 15 13.94 27 03.15 12,98 73.94 13.08
Mass Water 107 04.40 | 06,33 100,00 00.00 00,00
Maynard 39 12.40 56 0l.10 33.47 64.91 01.62
Medford 45 12.00 51 01.41 13,67 79.01 07.32
Melrose 31 12,95 39 02.11 21.05 68.79 10.16
Methuen 56 11.54 45 0l1.86 06.60 87.17 06.23
Middiesex Co. 30 12.96 40 02.06 07.55 B83.38 09.07
Mi | ford 104 07.45 02 -04.87 16,01 83,99 00.00
MT Iton 38 12,40 9 04.46 02.38 N/A N/ A
Minuteman 29 13.01 8 04.49 00.09 N/A N/A
Montague 94 09.04 5 04.86 10.07 N/A N/A
Natlck 32 12,92 69 -00.08 09.73 84.60 05.67
Needham 8 14,76 6 04.67 02.11 N/A N/A
New Bedford 96 08.96 105 -06.32 20,44 79.56 00.00
Newburyport 98 08.85 84 -01.63 15,07 66.27 18,66
Newton 76 10.43 98 -03.83 10.19 75.94 13,87
Norfolk County 7 14,83 15 04.14 01.23 N/A N/A
North Adams 83 09.91 90 -02.34 04.31 74.29 21,40
North Attleboro 79 10.05 64 00.57 02,53 87.84 09.63
Nor+thampton 101 08.55 106 =-06.83 01.02 70.82 28,16
Northbridge 64 10.97 18 03.78 22,72 62,98 14,30
Norwood 68 10.93 32 02.82 05.02 91.76 03.22
Peabody 37 12.42 73 =00.41 04.69 72.93 22,38
Pittsfield 59 11.26 85 -01.80 20.69 6l.12 18.19
Plymouth 23 I3.31 88 -02,03 08,00 88,61 03.39
Plymouth County 34 12.82 83 -01.29 04,02 79.89 16,09
Pr1m Board 5 14.98 24 03,24 01.57 N/A N/A
Quincy 100 08.62 101 -04.67 03,59 82.45 13,96
Readlng 66 10.95 91 -02.77 07.89 65.35 26.76
Revere 39 08.71 36 02,39 22,36 72.02 05,62
Salem 44 12,12 30 02.98 20.27 73.43 06.30
Saugus 84 09,91 i6 03.98 23,15 N/A N/A
Shrewsbury 21 13.48 1o 04.43 05.53 N/A N/A
Somervi | le 65 10.96 107 =07.07 05.83 94.05 00.12
Southbrldge 52 11.79 92 -02.84 05.01 93,33 01.66
Springfleld 62 11.00 Bl  -01.1% il.66 80,27 08.07
State Employees 20 13.66 44 01.88 00.49 N/A N/A
Stoneham 18 13,80 37 02,37 18.34 66,62 15.04
Swampscott 69 10.88 99 -03,90 01.5% 69.0! 29.44
Taunton 3 16.26 2 06.06 00.61 76.88 22.51
Teachers 25 13.25 60 00.96 00.28 N/A N/A
Wakefield 6 14.84 I 04.43 05.09 N/A N/A
Waltham 27 13,06 52 01.40 04,90 85.06 10.04
Watertown 70 10.87 55 01.30 03.69 89.25 07.06
Webster 47 il.97 23 03.36 20.32 77.39 02.29
Wellesley 53 14,32 25 03.24 01.79 75,82 22.39
West Springfld 92 09.i7 57 01.06 06.73 72.77 20.50
Westfield 50 11.90 63 00.77 13,89 68,21 17.90
Weymouth | 17.16 7 04.53 06.75 N/A N/A
Winchester 40 12,27 68 00.01 19.51 62,84 17.65
Winthrop 74 10.68 7 -00.23 25.31 70.02 04.67
Woburn 2 17.05 75  =00.51 03.85 92,72 03.43
Worcester 44 12,02 47 01.78 06.42 84,22 09.36
Worcester Co. 12 14.35 53 01,39 00.18 98,38 0l.44
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TABLE #5  SOUTH AFRICA ANALYSIS

Table #5 Indicates:

The 1985~1987 time-welghted rate of return and ranking of each system
listed In alphabetical order;

The 1987 time-weighted rate of return and ranking of each system;

The percent of the December 31, 1987 market value of each system
invested Tn cash (cash Is defined as checking, savings and money
market fund accounts};

The percent of the December 3|, 1987 market value of each system
fnvested In the short-term, equity and fixed Income securitles of
companies not doing business in South Africa; and

The percent of the December 31, 1987 market value of each system
Invested 1n the short-term, equity and fixed Income securlities of
companies doing business In South Africa.

Since January, 1983, the Commonwealth has Invested Its assets In enterprises
free of Involvement In South Africa. The State Employees' and Teachers!'
Retirement Systems, the PRIT Fund and the |5 particlpating systems In the PRIT
Fund are Investing South Africa free. Leglslation passed in January of 1988
requires that systems Investing free of +the statutory restrictions on
Investments |imit new investments to companies free of Involvement In South
Africa. As of January |, 1988, over 96 percent of the $8.418 billion In
publfc pension assets is South Africa free.

Massachusetts Pension System
South Africa Holdings

Cash

3.347%
Non—Diveated

~3.47%

-~

-~
S. Africa Free

93.19%

Total Assets: $8.418 Billion

This Divislon uses a |ist of U.S. companies doing business In South Africa
provided by Massachusetts Fiduclary Advisors, inc. The same |ist Is provided
by the Penslon Reserve Investment Trust Fund for non=U.S. companles. PERA I[s
worklng towards establishment of a list of companies dolng business In South
Africa.

For systems ownlng group annulty contracts and/or retirement plan funding
agreements and mutual funds, this analysis does not Include the underlylng
sacurities of such contracts and funds.
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MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
|NYESTMENT REPORT

SYSTEM PERFORMANCE

TABLE # 6 By Investment Advisor (for Advisors managlng three or more retlrement systems)
**I*******{**l*i*****ii*i**l*********!*l*****i***ii********** I*******i**l*!***********!**i*i**********i*i********

1985-1987
Annual | zed 1987 1987
# of Time-Weighted TIme-Welghted Market Yalue
investment Advisors Systems RanklT RankZ Refurn TRankl RankZ Return HRankl RankZ Value
Prim Board 12 | 1 14.53 | i6 4.07 2 5 182,379,595
Shawmut Bank. 4 8 49 11.9 2 33 2,63 8 24 35,402,961
Bank of New England - West 3 9 50 11.90 3 38 2.35 7 19 44,078,194
David L. Babson 3 5 3% 12.61 4 39 2,19 10 35 23,627,636
Boston Company 3 7 40 12,28 5 39 2.14 6 10 74,372,749
Constitution Capital Management 6 4 3% 12,71 6 39 2,13 4 6 102,590,862
BayBank 4 2 30 12,96 7 50 .66 3 6 104,254,355
Richard H. Morse 3 I 87 9.64 8 64 0.70 9 30 26,901,204
Alex, Brown and Sons 3 3 35 12.73 9 68 0.12 11 44 19,472,838
Tucker Anthony Management Co. 4 6 37 12,46 10 76 ~0.66 5 7 93,372,680
de Burlo Group I 10 a3 9.91 I 90 =-2.28 | 5 192,666,984

#H#ENOTE: Rank|! denotes the ranking among the || managers.
Rank2 denotes the ranking of the managers In compariscon to the 107 systems.

SYSTEM PERFORMANCE By Investment Advisor;
TABLE # 6A By Quarter

********l!*l****l***i******l*l*************{!i}*************i*************I**i*iil****i********l**Iiﬁ**************}i**********i***

1987 Quarterly Returns

1987
Time—Welghted Flrst Second Third Fourth
Investment Advisors RankT RankZ Refurn Wankl RankZ Return WRankl RahkZ Return Wankl KankZ Refurni Rankl RankZ Return
Prim Board | 16 4.07 | 12 9.64 ! 5 1.78 i 15 2.67 10 %0 -9.17
Shawmut Bank 2 33 2.63 H 98 3.00 8 69 -1.02 10 95 -1.45 | 9 2,15
Bank of New England - West 3 38 2.35 9 92 3.44 6 44 -0.38 € 61 0.28 3 20 -0.95
David L. Babson 4 39 2.19 8 70  4.93 3 37 -0.09 7 65 0.25 5 38 -2.74
Boston Company 5 39 2.14 10 95 3.24 9 83 -1.55 8 68 0.06 2 15 0.44
Constitution Capital Management 6 39 2.13 7 65 5.2| 2 25 0.20 5 56 0.49 7 46 -3.59
BayBank 7 50 |.66 4 4] 6,42 7 6% -0,98 4 30 1.62 8 58 -5.06
Richard H. Morse 8 64 0.70 6 54 5.77 4 40 =0.25 2 25 1.99 9 69 -6.4}
Alex, Brown and Sons 9 68 0.12 5 53 5.80 10 90 -2.23 9 69 0.04 6 43 -3.25
Tucker Anthony Management Co. 10 76 -0.66 3 35 6,92 I 90 =-2,23 I 100 -3.19 4 31 -1.83
de Burlo Group I 90 -2.28 2 25 B.4| 5 4] -0.30 3 29 .67 1 101 -11.07

HHHMNOTE: Ranki denotes the ranking among the [} managers.
Rank2 denotes the ranking of the managers In comparison to the 107 systems.
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MASSACHUSETTS CONTRIBUTORY RETIREMENT SYSTEMS
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SYSTEM PERFORMANCE By Invesiment Advisor;

TABLE # 6B Annual; By Asset Class
A IR I 263 I TEIE T 33 I I HEIE I I 3B SF 3 A OF 3 S AT T T2 3 363 T 3 3 I 0N I P 3 3 363 S 3 S T30 3
1987 Equity

¥ of Time-Welghted ATTo-

Investment Advlisors Systems an an efurn Rankl Rank2 Return Rankl Rank2z cation

Prim Board 12 { 16 4,07 3 18 4.37 | | 56. 4%
Shawmut Bank 4 2 33 2.63 4 29 2.31 N 100 8.84%
Bank of New England - West 3 3 38 2.35 5 32 1.67 10 83 17.76%
David L. Babson 3 4 39 2.19 7 56 -2,37 8 75 19.32%
Boston Company 3 5 39 2,14 2 I 4.84 6 58 25.56%
Constitution Capital Management 6 6 39 2.13 8 58 -2.73 7 67 21.78%
BayBank 4 7 50 .66 1 9 5.66 5 51 29.67%
Richard H. Morse 3 8 64 0.70 9 62 -4.69 4 46 30.97¢
Alex, Brown and Sons 3 g9 68 0.12 10 76 -9.09 9 76 19.24%
Tucker Anthony Management Co. 4 10 76 -0.66 6 45 -0.08 3 43 32.13%
de Burlo Group ! H Q0 -2.28 ] 80 -9.60 2 235 42,35%

Fixed Income Cash
Allo— Allo—

Rank| Rank2 Return Rankl| Rank2 cation Rank| Rank2 Return Rankl Rank2 catlon

Prim Board 4 27 3.03 11 89 39.51% 8 59 6.86 ] 96 4,35%
Shawmut Bank 8 57 1.85 I 19 71.46% 6 46 7.08 2 27 19,70%
Bank of New England ~ West 7 38 2.6t B 60 54.62% 3 41  7.19 [ 14 27.62%
David L. Babson 3 24 3.45 3 26 67.97% N 9 5.79 6 47 12,71%
Boston Company 5 33 2.76 2 26 68.43% 4 4 7.16 10 85 6.01%
Constitution Capital Management 6 33 2,76 5 34 65.17% 5 44 7.13 5 46 13.05%
BayBank 9 67 1.32 6 41 61.12% I 39 7.33 8 60 9.21%
Richard H. Morse 2 17 3,96 7 46 58.70% 10 87 5.96 7 55 10.33%
Alex, Brown and Sons 10 79 0.13 4 31 66.15% 9 72 6.3) 3 41 14.61%
Tucker Anthony Management Co. ] 100 -2,00 9 62 53.58% 2 40 7.23 4 43 14,298
de Burlo Group | 14 4.20 10 73 49,.14% 7 48 7,04 9 65 B.51%

*HEUNOTE: Rank| denotes the ranking among the || managers.
Rank2 denotes the ranking of the managers in comparlison tc the |07 systems
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SYSTEM PERFORMANCE By Investment Advisor;

TABLE # 6C Annuallzed; By Asset Class
W%*****H*Hmﬂﬂmi“m“%m“H“m*ﬂmmm‘**mm‘*“m*“mlﬁ““**

19851987 1985~1987 1985~ 987 1985-1987
Annual 1 zed Annual i zed Annual | zed Annuallzed
Time—Welghted Equity Fixed Income Cash
Investment Advisors Renkl RenkZ ReTuri Rank] RankZ Return Hankl RankZ Refurn Rankl RankZ Return
Alex, Brown and Sons 3 B 12.73 8 50 17.32 10 65 12.31 7 60 T7.40
Bank of New England — West 9 50 i1.90 2 6 24.82 8 62 [2.50 9 71 7.22
BayBank 2 30 12.96 7 29 19,75 5 47 13.24 | 2l 8.66
Boston Company 7 40 12.28 1 6 26.61 9 63 12,40 6 55 7.55
Constitutlon Capital Management 4 3% 02,71 10 58 16.44 4 47 13.29 4 33 8.06
David L. Babson 5 35 2.6l 4 28 20.19 2 23 14,24 I B5 6.84
de Burlo Group 10 83 9,91 I 85 1.95 7 55 12.94 2 27 8.33
Prim Board I ] 14,53 6 29 19.79 1 6 15.35 B 63 17.36
Richard H. Morse ] 87 9.64 9 52 16,91 ] 72 11.60 10 77  7.04
Shawmut Bank 8 49 11.96 5 29 19.91 3 26 14,08 5 51 7.71
Tucker Anthony Management Co. 6 37 12.46 3 19 21,25 [ 47 13.23 3 31 B.il

WHHNOTE:  Rank! denotes the ranking among the || managers.
Rank2 denotes the ranking of the managers In comparison to the |07 systems.
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SYSTEM PERFORMANCE BY INVESTMENT ADV ISOR

Table #6 Indlicates:

The number of systems managed by each Investment advisor managlng three or more systems In |987;
the 1985-1987 annuallized time-weighted rate of return aggregated for each Investment advisor, the
advisor's ranking and the ranking each Investment advisor would receive If Integrated with Table
#1; the 1987 tIme-welighted rate of return for each Investment advisor listed so that the advisor
with the highest 1987 time-weighted rate of return is Iisted first and the advisor wlth the lowest
1987 time-welghted rate of return is |isted last, the advisor's ranking and the ranking each
Investment advisor would recelve 1f Integrated with Table #|; and the December 31, (987 market
value of each investment advisor, the advisor's ranking and the ranking each Investment advisor
would recelve 1f Integrated with Table #1.

Table #6A indicates:

The 1987 time-weighted rate of return for each Investment advisor listed so that the advisor with
the highest 1987 time-welghted rate of return is ilsted first and the advisor with the lowest 1987
time-welighted rate of return ls |isted last, the advisor's ranking and the ranking each Investment
advisor would receive If jintegrated with Table #i; and quarterly Investment returns for each
investment advlsor, the advisor's ranking and the ranking each Investment advisor would recelve [f
Integrated with Table #2.

Table # 68 Indicates:

The number of systems managed by each investment advisor; the 1987 time-welghted rate of return
for each Investment advisor so that the advisor with the highest 1987 time~-welghted rate of return
is ilsted first and the advisor with the lowest 1987 time-welghted rate of refurn 1s listed last,
the advisor's ranking and the ranking sach investment advisor would receive If Integrated with
Table #1; the annual return on the equity portlon of the Investment advisor's portfollo which
includes common and preferred stock, the advisor's ranking and the ranking each Investment advisor
would receive if integrated with Table #3; the December 31, 1987 percentage of the Investment
advisor's portfollo invested In equities, the advisor's ranking and the ranking each investment
advlsor would recelve If integrated with Table #3; the annual return on the flxed income portion
of the investment advisor's portfollo which includes all fixed Income securltles and group annulty
contracts/retirement plan funding agreements, +the advisor's ranking and the ranking each
Invesiment advisor would recelve if Integrated with Table #3; the December 31, 1987 percentage of
the Investment advisor's portfollo committed to fixed Income securlties and group annulity
contracts/retirement plan funding agresments, +the advisor's ranking and the rankling each
Investment advisor would recelve 1f integrated with Table #3; the annual return on cash which
includes cash and cash egquivalent Investments, the advisor's ranking and the ranklng each
Investment advisor wouid receive if integrated with Table #3; and the December 31, [987 percentage
of the Investment advisor's portfolic committed to cash, the advisor's ranking and the ranking
each investment advisor would recelve If integrated with Table #3.

Table # 6C indicates:

The 1985-1987 annualized time-~welighted rate of return aggregated for each Investment advisor
listed in alphabetical order, the advisor's ranking and the ranking each Investment advisor would
receive 1f Integrated with Table #1; the annualized return on the equity portion of the Tnvestment
advisor's portfollo which Includes common and preferred stock, the advisor's ranking and the
ranking each investment advisor would recelve if Integrated with Table #3A; the annuallzed return
on the fixed Income portion of the Investment advisor's portfollo which Includes all fixed Income
securities and group annulty contracts/retirement pian funding agreements, the advisor's ranklng
and the ranking each investment advisor would recelve i|f Integrated with Table #3A; and the
annualTzed return on cash which Includes cash and cash equivalent Investments, the advisor's
ranking and the ranking each Investment advisor would recelve |f Integrated with Table #3A.

We have aggregated performance by Investment advisors for Investment advlsors managing three or
more retirement systems. Appendix 3 contalns systems Included in the aggregafe performance of
each investment advisor. We have not shown performance for the investment advisors that manage
assets of multiple advisor systems. Systems participating In the PRIT Fund have been Included in
the PRIM Board performance. The asset allocstion for the PRIM Board reflects the actual asset
allocation of the PRIT Fund. For 1987, the aggregate performance of all waived systems and
participating systems in the PRIT Fund was .85% and the aggregate performance of all "|egal []1st"
systems was —|.34%.
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APPENDIX |
Investment Advisor Footnotes (*) and Muitiple Advisor Listings

(*) Those managers of systems who have quallified to manage under a "walver" from the "legal
I1st" restrictions are listed in Table #|. Four retlirement systems who have not recelved waivers
Indicated on thelr annual statement the name of an Investment advisor. Beverly, Maynard and
Webster listed their Investment manager as Alex Brown. The New Bedford Retlrement System |isted
MacKay Shlelds Flnancial Corperatlion as Its Investment manager.

Berkshire County (*) The systems purchased shares of the PRIT Fund on February 23, 1987.

Boston Multiple Advisors Avatar Assoclates
Bear Stearns, Inc.
8oston Company
Capital Bank
Eagie Asset Mgmt.
Thorndlke, Doran, Palne & Lewls
Oechsle International Advisors
Warburg Investment Mgmt. International Lid.

Braintree (*) The system received I+s orlglnal "legal |ist" walver on April |, 1985 with
the Shawmut Bank of Boston as invesiment advisor. On September 9, 1986 the
system changed I+s Invesiment advisor. Drexel Burnham Lambert has served
Braintree as investment advisor since September G, 1986.

Bristel County Multiple Advisors de Burlo Group
BayBank
Cambr | dge (*) The system recelved a partlal waiver on May 19, 1988 with APT Financial
Services as real estate advlsor.
Chelsea (*¥) The system recelved Its "legal |ist" waiver on March 4, 1987 with Keystone
Investment Management Corporation as investment advisor. In April 1988
Chelsea wlithdrew Its waiver and Is now Investing under the "legal |1st"
standard.
Chicopee Multiple Advisors Tucker Anthony Management Corp.
Leonard Management Group
ClInton {(*) In 1ts (986 annual statement Clinton |lsted Alex Brown as investment
advlsor. Its |1987 annual statement does not llst an Investment advisor.
Concord Multiple Advisors Constitution Caplital Management
Frank Russell| Trust Company
Danvers (*) The system purchased shares of +he PRIT Fund on August {8, 1987.
Dedham (*) In its 1986 and 1987 annual statement Dedham |isted Aetna as Its
Investment advisor. On June 1, 1988 Dedham transferred Into +he PRIT Fund.
Framingham (*) The system purchased shares of the PRIT Fund on November 28, 1986.
Frank!in County (*) The system received Its orlginal "legal |ist" waiver on December 2, 1985

with the de Burlo Group as {investment advisor. The walver was revoked on
January 27, 1988 when the system terminated Its Invesiment advisor. A new
walver was granted on March 31, 1988 with Tucker Anthony Management Corp. as
Investment advisor,

Gardner (*) The system recelved a "legal |Ist"™ walver on May 2|, 1985 with the Shawmut
Bank of Boston as investment advlsor. On December |, 1986 Gardner transferred
Into the PRIT Fund.

Greenfield (*) The system purchased shares of the PRIT Fund on February 25, [987.
Hampden County (*) The system received I+s original "legal [|ist" walver on April I, (985
with Rollert & Sullivan as its investment advisor. The walver was revoked on

July 31, 1985 when the system terminated Its Investment advisor. A now walver
was granted on August 16, 1985 with the Boston Company as Investment advisor.

-35-



H1ngham
Holyoke

Lowel i

Methuen
Mlddlesex County

Montague

Needham

New Bedford

Newton

Northbridge

Norwood
Pittsfleld

Plymouth County

Reading

Revere

Shrewsbury

(*) The system purchased shares of the PRIT Fund on May i, 1986.

Multiple Advlscrs Tucker Anthony Management Corp.

David L. Babson Company

Leonard Management Group
A walver granted to Holyoke on December 6, 1985 with Ray Depelteau as
Investment advisor was wlthdrawn In January [988 when Mr, Depelteau left the
retirement system.

(*) The system recelved a "legal |ist"™ walver on June 6, 1985 with BayBank as
Investment advisor. The walver was revoked on November 13, 1985 when the
system terminated Its investment advisor. Lowell Ts now Investing under the
"legal |17st" standard. The system purchased shares of the PRIT Fund on July
10, 1987.

(*) The system purchased shares of the PRIT Fund on April I, 1988,

Multiple Advisors Boston Company
Constltution Capltal Management
Oppenhelmer Capltal
Putnam Advlsory Company

(*} The system received a "legal I[st" walver on March 5, 1986 with Gardner &
Preston Moss, Inc. as Investment advisor. On July 1, 1986 Montague
transferred into the PRIT Fund.

(*) The system received a "legal |1st" walver on March 12, 1985 with Fort HII|
as Investment advisor. Or July |, 1985 Needham transferred Into the PRIT Fund.

(*) The system recelved Its original "legal Ilist" waiver on August 2, 985
with Shawmut/Bristol County as investment advisor. On October 9, 1986 New
Bedford withdrew Its walver and is now investing under the "legal [Ist"
standard,

(*} The system received its original "legal Ilst" walver on March 4, 1985 with
Standish, Ayer & Wood as investment advisor. On March 19, 1987 Newton changed
its investment advlsor to the followlng Investment advisors:
Multiple Advisors Boston Company

Drexel Burnham Lambert

Loomis, Sayles & Company

Tucker Anthony Management Corp.

(*) The system recelved Its original "legal |lst" walver on April 4, 1985 with
Shawmut/Worcester County as Investment advisor. In January 1988 Northbridge
transferred Into the PRIT Fund.

(*) The system purchased shares of the PRIT Fund on August 13, 1987,

(*) The walver granted the system on December |l, 1986 with Lawrence Grizey as
Investment advisor was withdrawn on Januery 15, 1988 with the retirement of
Mr, Grizey. The de Burlo Group serves as Investment advisor.

(*) The system recelved a partial walver from the "tegal 17st" restrictions
allowing 508 of the portfolio to be Invested under a "prudent person" standard
rather than under the "legal |ist" [imitations.

(*) The system recolved Its original "legal |ist" walver on June 30, 1985 with
the de Burlo Group as Its investment advisor. Reading transferred into the
PRIT Fund on June |, 1988.

(*) The system received a partial walver from +the "iegal |[st" restrictions on
May 14, 1985 with Fort Hill as investment advisor. On March 27, 1987 Revere
recelved a full walver with Fort HIi| continuing as thelr investment advisor.

(*) The system received a "legal |lst" waliver on February 12, 1985 with

BayBank as the system's Investment advisor. On July !, 1985 Shrewsbury
transferred Into the PRIT Fund.
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Somerville (*) In its 1986 annual statement Somerville |lsted Alex Brown as !nvestment
advisor. Its 1987 annual statement does not llst an Investment advisor.

Springfield (*} The system recelved Its orlginal "legal 11st" walver on May 6, 1985 with
the Bank of New England — West as Investment advisor. Springfield changed its
investment advisor and a new walver was granted on Octcber 13, 1987 wlth
BayBank as Investment advlsor.

Worcester Multiple Advlsors Bank of New Engiand - Worcester
Frank Russell Trust Company
Machanics Bank
Trident Investment Management
(*} The system purchased shares of the PRIT Fund on December 30, 1986.

The State Employees' and Teachers' Retirement Systems hold units In +wo trusts managed by the
State Investment Commlittee: the Treasurer's Management Trust (TMT) for equities and the
Treasurer's Fixed Income Securities Trust (TFIST) for flxed Income Investments. The advisors for
the respective trusts are as follows:

™T Muitiple Advisors Capltai Guardian Trust Co.
Constitution Capltal Management
Eaton Yance Management
Gardner & Preston Moss
Hagier Mastrovita & Hewltt
Independence Investment Associates
Investco Capltal Management
Keystone |nvestment Management Corp.
Manufacturers Life Insurance Co.
Mass Flnanclal! Services
One Federal Asset Management
Scudder, Stevens & Clark
Standish, Ayer & Wood
State Street Bank
State Street Research & Management
Thorndlke, Doran, Paipne & Lewls
Trinlty Investment Management
WellTngton International Investors

Real Estate Aldrich Eastman & Waltch/State Street Bank Real Estate
Fund
Copley Real Estate Advisors, Inc.
First Chicago Investment Advisors
John Hancock Realty Income Fund
Lendorff & Babson
Publ l¢c Storage
Slerra Capltal

Yenture Capltal/LBO Beta Ventures, Inc.
Clayton & Dubiller Asscclates
Frontenac Venture Co.
John Hancock Venture Capital Management
Narragansett Caplital, Inc.
New Enterprise Assoclates
Prudential Venture Capltal
TA Assoclates
Yista Ventures
Welsh, Carson, Anderson & Stowe

TFIST Multiple Advisors Delphl Capital Preservation
Flduclary Trust Company International
Gardner & Preston Moss
Loomis, Sayles & Co., Inc.
Miller Anderson Scerrerd
Paclflc Investment Management Company
Ponslon Investment Division of the State Treasury
Standish, Ayer & Wood
WR Lazard & Co., fnc.
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PRIM Board Multiple Advisors Alliance Capital
Baring America
Baring International
Bear Stearns
Boston Company
Lazard Freres
Lehman Management Co., Inc.
N.M. Rothschlld
One Federal Asset Management
Putnam Advisory Company
Sass |nvestors
Schroeder Capital Management
Scudder, Stevens & Clark
State $treet International
Trinity
u.S, Trust
Warburg Investment
Internal - PRIM Staff

Real Estate Amerlcan Investment Team
Aldrich Eastman & Waltch
Bank of Boston
Boston Flnancla! Group
Cabot, Cabot & Forbes
Copley Real Estate Advisors
Heltman Advisory Corp.
JM.B. Institutional Realty Corp.
John Hancock Property Investors Corp.
Lomas & Nettiston
Massachusetts Mutual
Trust Company of +he West

VYenture Capital Advent International Network Fund
APA Yentures 111
Davis Venture Partners
Forstmann Little
Golder, Thoma & Cressey
John Hancock Yenture Capital Management, Inc.
Kohlberyg, Kravis & Roberts
Smith Offshore
Southern Callfornia Ventures
Yenture Capital Fund of New England
Yista 11) Limited Partnership
Weintraub Entertalnment Group

As of July I, 1988

70 systems Are Investing pursuant to a "legal 1ist" walver from
PERA,
2 systems Are Investing pursuant to a statutory "legal |ist®
waiver (State Employees' and Teachers' Systems).
15 systems Are participating In PRIT,
3 systems Were walved at one time but now are Investing with

"legal IIst" restrictions.

16 systems ContTnue Investing on the "legal |1st" standard.
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APPENDIX 2

Investment Advisors Managing Multiple Systems

Investment Advisor

PRiM Board

de Burlo Group

Constitution Capltal Mgmt.

Tucker Anthony Mgmt Corp.

Boston Company

BayBank Inc.

Davld L., Babson

Shawmut Bank

Bank of New England - West

Rlchard H. Morse

Fort HII

Alex Brown

Number of

Systems Managing

15

-39~

Systems Under Management

Dedham, Falrhaven, Gardner, MHFA,
Mitton, MIlnuteman, Montague, Needham,
Norfolk County, Northbridge, Readlng,
Saugus, Shrewsbury, Wakefleld, Weymouth

Belment, Bristol County, Lynn, Malden,
Marblehead, North Adams, Northampton,
Plttsfleld, Swampscott

Arl|ington, Concord, Hingham, Medford,
Melrose, Mlddlesex County, Norwood,
Winthrop

Chlcopee, Essox County, Franklin
County, Gloucester, Holyoke,
Marlborough, Newton, Peabody

Boston, Hampden  County, Haverhll |,
MWRA, Middlesex County, Newton,
Watertown

Attleboro, Bristol County, Everett,
Fall Rlver, Springfleld, Waltham

Blue HIlls, Holyoke, Methuen, Stoneham,
Woburn

Athel, Salem, West Springfleld
Greenfleld, Hampshire County, Westfleld
Amesbury, Danvers, Newburyport
Brockton, Hull, Revere

Bever |y, Maynard, Webster



APPENDIX 3

The systems included In the aggregate performance of each Investment advisor are as

follows:

Alex, Brown and Sons

David L., Babson

Bank of New England - West

BayBank

The Boston Company

Constltution Capital Management

de Burlo Group

PRIM Board

Richard H. Morse
Shawmut Bank

Tucker Anthony Mgmt. Co.

Beverly, Clinton, Maynard, Sometville,
and Webster for |985 and 1986; Beverly,
Maynard, and Webster for [987.

Blue HItls and Stonsham for 1985; Blue
Hills, Methuen, and Stoneham for 1986
and 1987,

Hampshire County, Springfleld, and

Westfleld for 1985; Greenfleld,
Hampshire County, Springfleld, and
Westflield for 1986; Greenfleld,
Tagpshlre County, and Westfleld for
987.

Attleborc, Everett, Fail River, and
Waltham.

Hampden County,
watertown.

Haverhll !, and

Arlington, Medford, Melross, Middiesex
County, Norwood, and Winthrop for |1985;
Arlington, Medferd, Melrose, Norwood,
and MWinthrop for 1986; Arlington,
Hingham, Medford, Melrose, Norwood, and
Winthrop for 1987,

Be Imont, Bristol County, Franklin
County, Lynn, Malden, Marblehead, North
Adams, Northampton, ReadlIng, and
Swampscott for |985 and 1986; Belmont,
Bristol County, Franklin County, Lynn,
Malden, Marblehead, North Adams,
Northampton, Plttsfield, Reading, and
Swampscott for 1987,

Minuteman, Needham, Norfolk County,
Shrewsbury, Wakefleld, and Weymouth for
1985; Fairhaven, Gardner, MT | ton,
Minuteman, Montague, Needham, Norfolk
County, Saugus, Shrewsbury, Wakefleld,
and Weymouth for |986; Falrhaven,
Gardner, MHFA, Mi Iton, Minuteman,
Montagus, Needham, Norfolk County,
Saugus, Shrewsbury, Wakefleld, and
Weymouth for 1987.

Amesbury, Danvers, and Newburyport,

Athol, Braintree, Gardner, New Bedford,
Northbridge, and Salem for 1985; Athol
Northbridge, Salem, and West
Springfleld for 1986 and |987.

Essex County, Gloucester, and Peabody
for 1985; Chicopee, Essex County,
Gloucester, and Peabody for 1986 and
1987.
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MARKET REVIEW

The year 1987 was a hlstoric one for the world's financlal markets. The Dow Jones Industrial
Average (DJIA) flnished the year on an optimistic note, with market values up 2.26%. In +the
beginning of the year, the market's dramatic gains sent waves of euphoria throughout the Wall
Street community. Then came "black Monday" on October |Sth, The DJIA plunge of 508 points sent a
flood of panlc and depressionary fears throughout the world. However, as the rest of the year
unfolded, It was clear that the short-term Impact of the stock market debacie did not precipitate
recesslonary economic actlvity. In fact, it can be proven from the economlc data that the economy
continued its expansionary phase through the remainder of 1987. To understand the developments In
+he financial markets one must analyze the economy as a whole for 1987.

For the first half of 1987, the GNP grew at an annual rate of 3.45%. Unemployment fell to
6.1%, the lowest rate In 7 |/2 years. The budget deflcit was reported to be $121.93 bililon at
the end of the flrst half of the fisca! year, down by $15 blllion from the flrst half of fiscal
[986. The merchandise +rade deficit grew to §78.2 billlon for the first half of calendar year
I987. Both deficlts put downward pressure on the U.S. dollar. The U.S. banking Industry raised
the prime rate to 7 3/4% from 7 |/2% (December 3|, 1986} In April 1987,

As the level of Interest rates began to rlse, the bond market retreated to levels not seen
since the fall of 1986. The ylelds on the 30-year Treasury bonds Increased to 9.0% In April, uwp
from 7.5% In January, only to fall to 8.4% by the end of June. Short-term rates, as measured by
the U.S. 90-day Treasury blll, were stable, ending the first half of the year at 5.7%, the seme
level as at the end of 1986.

The stock market experlenced record galns for the first half of the year. After the first 13
trading days of the year, the DJIA stood 208.52 points higher than the final trading day of the
previous year, an 11§ Increase. For the first quarter, the Standard & Poor's 500 Stock Index
soared a remarkable 21.34%, Including dividends, while the DJIA rose an Incredible 408 polnts. A
factor influencing thls sharp surge In the stock market was large Inflows of foreign capltal Into
the U.5. equlty markets. Forelgn Institutional investors purchased U.S. equities at an annual
rate of $34 blillon. The new tax law eliminated the capltal galns deductlon In 1987 and as a
result, In December 1986, there was a tremendous amount of tax-related selling in order toc capture
the capltal gains deduction., This laft an Increased amount of liquidity In the economy which was
injected into the stock market. The stock market experlenced a rol ler-coaster effect for the
second quarter of 1987, The market's volatiilty led to only a 5% total increase In the S&P 500
Index for the second quarter, however, 1+ was up 27.41% for the first half of the year. The DJIA
posted an increase of 113.85 polnts.

The flrst half of 1987 was a turning polnt for +the five-yeer bull market. The bull market
began on August |i, 1982, and since that time had been driven by the substantlal decrease in
inferest rates. The bond market and the stock market moved in tandem. However, In the early part
of 1987, there was a divergsnce between the two markets. Interest rates were rising and the bond
market was fallling but the stock market was reaching new highs. A phenomenon had occurred In that
+he stock market had transformed from an Interest-rate-driven market fo an earnings—driven market.

For the second half of 1987, the GNP grew at an annual rate of 4,5%, and an actual rate of
4.0% for all of 1987. Unemployment fell to 5.9% by year end, the lowest rate In I3 years. At the
end of the flscal year (987, the federal budget deflcit was $148.01 blillon, down by $73.13
billion from fiscal year-end 1986, Despite the reduction In the budget deflcit, the merchandise
trade deficit grew to a net $159.2 billion at the end of 1987, up from $144.34 billlon In |9B6.
Morchandlse trade exports increased by 11.8% +o $250.81 bitifTon while Imports Increased 11.2% to
$410.02 bllllon. The U.S. dollar continued Its slide in the last six months of 1987,

In October, In conjunctlion with a dlscount rate hike, the nation's prime rate was ralsed to 9
I/4%, the highest level for [987. In reaction to the Federal Reserve tightening its credit
policy, and a weakening dollar, yields on most debt issues reached thelr highest levels in 19
months. The U.$. 90-day Treasury blll ended the third quarter yielding 6.6%. After the stock
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market crash, the Federal Reserve Injected Ilquidity Into the credit markets. Three weeks later,
the long-term Treasury yield fell to 8 3/4%. In an attempt to alleviate recessionary fears, U.S.
banks cut the prime rate to B.75% by the end of the year. The long-term Treasury ¢losed cut 1987
ylelding 8,98%.

When the bull stock market reached It+s fifth ysear annlversary In August of 1987, the DIIA
stood with a gain of over 241% (August 1982 to August 1987} and 42% for (987, |In the flrst two
months of t+he third quarter, the DJ!A surpassed three century marks - 2500, 2600 and 2700, On
August 25th, the market reached an all time high of 2722.42. In the third quarter, there were two
major factors which Inltlated this propulsion of the stock market to new highs, The first factor
was the excessive liquidity In both the domestic and Infernational economles. Institutionai
Investors had tremendous amounts of cash reserves and capltallized on small pultbacks in the market
by purchasing prodiglous amounts of equities, catapulting the U.S. market to record levels. The
second factor driving this market was the individual Investors' psychological fears that they were
missing out on the current bull market. As the third quarter came to an end, the market reacted
in a negative manner to the rising Interest rates, plummeting bond market, falling doliar, and the
trade and budget deficlts. Worries over these factors Ignited waves of selllng In October,
climaxing on October 19th. In one day, the DJIA plummeted 508 points (22.6%) to 1738.74 on volume
of 604.3 milllon shares, erasing all of 1987's galns. Index arbltrage-related computer program
trading was blamed for belng a major factor iIn exacerbating the market plunge. On October 19,
Institutional Investors were net buyers while retali investors were net sellers. From August 25
1o October 19 the DJIA fell 36.1%.

In the days following the crash, the Federal Reserve shifted monetary pollcy to anti-recession
and away from anti-inflatlon to stabllize the economy and the financial markets In fear of a total
col lapse of the economic structurs. On October 20 and 2i, the DJIA rebounded over 200 peints or
12f. The stock market as measured by tha DJIA ended 1987 at 1938.83, up 42,88 polnts (2.3%). The
54P 500 index closed out [987 with a price and dividend return of 5.2f. The broader markets fared
oven worse than the DJiA. The NASDAQ Composite Index finlshed the year down 5.26% while the
Amerlcan Stock Exchange Composite Index closed off 1.11%.

Equity returns as categorized by Industry varied greatly In [987. Desplte the stock market's
disappolnting performance, there were several industries with poslitive changes In their market
value, The steel industry had the largest Increase In totai market value, an average increase of
69%. The metals and mining Industry's merket value Increased by 63%, on a 242% rise In earnings
for 1987, The third best performing Industry group, the semlconductor manufacturers, had a change
In market value of 39%. Two of the worst Industries for 1987 were banks & bank holding companles
and savings & loans. The banking Industry's market value fell, on average, 16% for the year. The
Keefe, Bruyette & Woods Inc. Index (an Index for money center banks) ended the year with a total
return of -13.88%. Earnings for the bank and bank holding companies were negative for 1987,
reflecting losses on third world loans. The saving and loans' earnings were even worse relative
tc bank and bank holding companles’ earnings. Savings & loans' Tndustry average market value
declined an average of 30%. The poor performance for +the savings & loans was a result of
defaulted loans made In the U.S. energy sector and the agricuitura! sector.

Nineteen elghty-seven was a historic year with record highs and lows belng set. Even with
"Black Monday", the stock market resulted In a positive gain for i987. In fact, stocks were a
better Investment for the year as compared o bonds. When taking the 2.3% positive return for the
year, an average dividend return of 4%, minus the rate of Inflatlon of 4.4% (increase In the
Consumer Price Index), stocks had a small real rate of return of 1% to 2%. This return is very
smal| compared to other years In the stock market. Long-term bonds dld not fare as well as
stocks. When considering the price, adding the interest and subtracting Inflation, the real rate
of return for long-term bonds was -3% to -5%. According to Morgan Guaranty Trust Co., volatll Ity
in the 30-year Treasury bond and corporate bond markets now Is twice as high as a decade ago.

(SOURCES: THE WALL STREET JOURNAL; ECONOMIC REPORT OF THE PRESIDENT February, 1987; BUSINESS

ALMANAC | 98T7; 3 ; BENEFTTS QUARTERLY; PROSPECTS FOR FINANCIAL MARKETS
{Salomon Brothdrs Inc.7); REYSTORE TRVESTVENT  MANAGEMENT CORF. Quarfery Tnvestment CommenTary,
January, 1988; Wright “Tnvesfors' Servicd; Facts on File News Reference Service.)
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